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The transition from school to work is a decisive step towards adult life. After leaving 
formal education, young adults are ready to apply skills and knowledge they have 
acquired at school in a job that satisfies their training and personal preferences. Job entry 
is the primary outcome of the match between job seekers and available vacancies (Bills 
2003). The process leading to this outcome, however, is complex, and a bad start into the 
labour market negatively influences later career development (Korpi et al. 2003; Gangl 
2005, Luijkx and Wolbers 2009, Barone and Schizzerotto, 2011). Due to its importance, 
this field of research has received considerable attention.
Scholars have identified several trends and patterns in most industrialized countries 
over the past two decades which are expected to affect young adults’ integration into the 
labour market (for a review see Bills 2003 and Raffe 2014). First, levels of participation in 
education have risen as a consequence of both labour market demands for qualifications 
and government policies. Rising levels of educational attainment have also pushed many 
governments to introduce new processes of educational diversification, especially at the 
tertiary level of education (Bills 2003, Triventi 2013). Educational diversification takes 
different forms: extending the tracking system generally associated with secondary 
education to the post-secondary and tertiary levels is one way to deal with the increasing 
participation rates and, consequently, heterogeneity of students in higher education.
Second, individuals’ transition into stable employment has become more complex 
and less linear than in previous generations. In the literature, the school-to-work 
transition is generally defined as the period between the last formal educational episode 
and stable settlement into the labour market (Shavit and Müller 1998; 2000, Müller 
and Gangl 2003). These studies have generally focused either on the first significant 
job or on the job at some specific points in individuals’ lives. The development of life-
course research and the increasing availability of longitudinal datasets have underlined 
the importance of treating school-to-work transitions as a sequence of events in which 
individuals may switch between episodes of schooling and employment before “career 
maturity” is reached (i.e. Hillmert and Jacob 2003, Hillmert and Jacob 2010, Jacob and 
Weiss 2010), or may combine work and education, postponing the attainment of a 
qualification (Roksa and Velez 2010, Weiss and Roksa 2016).
Third, as the supply of qualifications multiplies and diversifies, the role these 
play changes and diversifies as well (Bills 2003). The economic returns of educational 
credentials have become a complicated issue for many reasons. The fact that higher levels 
of education are associated with better labour market opportunities is probably the least 
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controversial finding in the sociological and economic literature. However, the signalling 
power of educational credentials at the time of hiring is neither time-independent nor 
context-independent. A hiring criterion works only to the extent that employers trust it 
as a reliable source of information (Bills 2003). As suggested by Bills (2003), the signalling 
role of education in contemporary societies is probably different than some decades 
ago. Moreover, the signalling power of educational credentials varies depending on the 
institutional context in which the hiring takes place (Di Stasio 2014) and on the vacancy 
for which the selection has to be made (De Wolf and Van der Velden 2001). Besides formal 
credentials, other scholars suggest that the labour market is increasingly demanding skills 
that are not directly related to formal education. These include specific personality traits, 
as well as more transferable and transversal skills. These demands further complicate 
the mechanisms that influence school leavers’ transition into the labour market (Bowles 
and Gintis 2002, Jackson et al. 2005, Jackson 2007). Employers are directly involved in 
the allocation of school leavers to jobs. The fact that education and other attributes are 
associated with employment outcomes depends on the decision-making process that 
involves employers and job seekers in connection with specific vacancies. In practical 
terms, any labour market outcome, such as wage and socioeconomic status, is related 
to the process of matching supply and demand.
This thesis can then be broadly tied to the debate on returns on educational 
credentials and skills. Each empirical chapter contributes to this field of research by 
providing evidence for some of the aforementioned trends and patterns characterizing 
school leavers’ integration in the labour market. More precisely the focus is on macro 
determinants, micro mechanisms, and destandardized educational pathways in the 
transition to employment. Furthermore, these approaches are linked to the debate 
on inequality of opportunities, and whether different patterns of labour market 
entry and the moderating role of the institutional context weakens or reinforces the 
social stratification of labour market outcomes. Educational as well as occupational 
opportunities are well known to be socially stratified in terms of personal characteristics 
and resources. In modern society, education is certainly the most important criterion 
influencing the occupational opportunities of school leavers; however, social class also 
plays a direct role in shaping the stratification of labour market outcomes (Breen and 
Luijkx 2004, Ballarino and Bernardi 2016). The association between social origin and 
occupational destination among people with the same level of education represents the 
most obvious form of inequality. On the other hand, despite the direct effect of social 
origin on occupation, a large part of the stratification of labour market outcomes is due 




2004). The distribution of students across study programmes is far from even (Checchi 
and Flabbi 2007, Azzolini and Barone 2012), which generates segregation processes within 
tracks and therefore contributes to the formation of educational inequality, and later 
occupational inequality in society.
Chapter 2 places the school-to-work transition in a comparative and macro-micro 
perspective. Two questions are investigated: firstly, to what extent are institutional 
features of the education and training systems that should enhance the linkage between 
acquired and required skills, such as the level of differentiation and vocational specificity, 
actually associated with job placement outcomes? This question has been extensively 
examined by scholars (Shavit and Müller 1998, Levels et al. 2014 ). The novelty of this 
chapter, however, is to differentiate between features of secondary and tertiary education 
and training systems. To the best of our knowledge, this has not been addressed before 
despite its relevance, especially in times of educational expansion. Secondly, we consider 
whether the aforementioned institutional arrangements account for more equal job 
allocation processes, reducing the gap between persons of different social origins at 
labour market entry.
In Chapter 3, the school-to-work transition is analysed from a life-course 
perspective. Previous studies have mostly focused on transition patterns at specific 
points in individuals’ lives, primarily due to the unavailability of longitudinal datasets. 
Less attention has been devoted to the dynamic process through which individuals enter 
the labour market, especially when associated with re-enrolment into formal education. 
The focus is therefore on decisions to upgrade educational credentials over the life course 
and the extent to which educational upgrading determines both career advancement and 
the development of occupational inequality in Germany. The contribution of this chapter 
is then to analyse educational attainment as a dynamic process which may shape both 
intra- and intergenerational mobility processes over the life-course.
Chapter 4 focuses on returns to education investigating how different attributes of 
job seekers’ educational and non-educational profiles enter into an employer’s hiring 
decision. Previous research has often inferred employers hiring behaviour from supply-
side surveys (cf. Breen et al. 1995, Scherer 2005), while studies that consider the point 
of view of job recruiters and the micro-processes that culminate in a hiring transaction 
are still rare. By means of a quasi-experimental design – the so-called vignette study - the 
chapter analyses the selection preferences of employers over a pool of job candidates 
applying for the same job but differing in their educational and non-educational profiles. 
Furthermore, the micro-processes culminating in a hiring decision are investigated in 
two types of jobs. In line with previous studies, we assume hiring preferences to be 
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dependent not only upon characteristics of employees, but also on the match between 
required and acquired attributes, which is likely to vary across types of jobs (De Wolf 
and Van der Velden 2001).
The last contribution of this thesis examines the topic of school segregation and 
inequality of educational opportunities. Scholars dealing with social stratification 
processes have documented how educational choices and trajectories are socially 
stratified (Breen and Jonsson 2005). The school choice process after comprehensive 
education is not exempted (Checchi and Flabbi 2007, Azzolini and Barone 2012). 
Students with an immigrant background as well as students of disadvantaged social 
origin are more likely to enrol in a vocational track rather than in the academic track, 
even when students’ abilities are taken into account. This leads to school composition 
and segregation processes which, as a result, might affect students’ educational and 
occupational outcomes. More precisely, in this chapter we investigate whether ethnic 
segregation processes in different upper-secondary school types affect students’ school 
performance in mathematics and reading. Furthermore, the chapter looks at whether 
the process of ethnic segregation is also associated with other compositional inequality 
at the school level.
In the remainder of this introduction, we first review the theoretical literature 
that addresses returns on education at the macro and micro levels and the possible 
implication for the development of social inequalities. Then each empirical chapter is 
summarised and general conclusions are presented.
Theoretical background and literature
The macro level perspective
The macro perspective conceives the school-to-work transition as a process influenced 
by factors that are outside the direct control of the actors involved in the transition. 
According to this view, “institutions are enduring sets of arrangements that provide the 
macro-level opportunity structure within which employers and employees operate” (Di 
Stasio 2014: 27). This perspective, therefore, raises questions about the role of different 
institutional arrangements in shaping the transition process of school leavers in different 
countries. Both the arrangement of the education and training system (i.e. degree of 
differentiation, tracking, vocational orientation and specificity) and of the labour market 
(i.e. employment protection legislation) received significant attention from scholars 




Breen 2005, Blossfeld et al. 2005, Scherer 2005, Wolbers 2007, Raffe 2008, Kogan et al. 
2011, Bol and Van de Werfhorst 2011, Levels et al. 2014, de Lange et al. 2014, Barbieri and 
Cutuli 2015, Barbieri et al. 2016). The thesis focuses on characteristics of the educational 
and training systems and more precisely on their level of differentiation and vocational 
specificity.
The degree of differentiation can be defined along two dimensions: tracking and 
vocational orientation (Bol and Van de Werfhorst 2010). Tracking refers to the number of 
programmes offered by the education system at the same point in time and to the timing 
in which students are first differentiated into distinct branches of education. Vocational 
orientation denotes the extent to which educational systems provide vocational 
programmes. A country is vocationally oriented when a large proportion of students 
in upper secondary education are enrolled in secondary vocational tracks. Conversely, 
a low enrolment rate in vocational schools indicates that a country tends to provide 
students with general skills.
Besides the vocational orientation, the specificity of skills taught in vocational 
programmes largely differs across educational systems (Shavit and Müller 1998, Bol 
and Van de Werfhorst 2011, 2013). The distinction between different types of vocational 
education is mainly determined by the occupation-specific component of the vocational 
training. A strong on-the-job training component leads to smoother and more adequate 
transitions to employment. This is because highly specific skills can be transmitted and the 
training period can serve as pre-screening, lowering the cost of selection and allocation 
afterwards. The employment advantage of these types of qualification will generally 
depend on employers’ involvement in the training offer, known as institutional linkages 
(Hannan et al. 1996).
Bol and Van de Werfhorst (2011) find that educational achievements exert a 
stronger role in placing students in the labour market the more vocationally oriented and 
differentiated the education and training system is. Similar findings were also supported 
by other scholars. School leavers in countries characterized by well-defined vocational 
training were shown to have a smoother transition into the labour market (Scherer 2005, 
Wolbers 2007), with a low risk of occupational mismatch (Wolbers 2003, Levels et al. 
2014), and low risk of entering the employment system as un-skilled or under-skilled 
workers (Shavit and Müller 1998, Levels et al. 2014). The vocational orientation alone, 
however, is not sufficient to guarantee a smooth and adequate transition into the labour 
market, but a successful transition is generally associated with programmes offering 
intense on-the-job training, such as apprenticeships (Levels et al. 2014). The strong 
linkage between schools and firms increases the transparency of skills, since the school 
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sends clear signals to employers about the potential productivity of a given job seeker 
(Andersen and Van de Werfhorst 2010).
Institutional factors can also weaken or strengthen the association between the 
social origin of individuals and their educational and occupational opportunities (Brunello 
and Checchi 2007, Van de Werfhorst and Mijs 2010) and may thus contribute to inequality 
in society. On the one hand, in educational systems where qualifications come with clear 
information and are reliable signals of skills (Andersen and Van de Werfhorst 2010, Bol 
and Van de Werfhorst 2011), educational credits play a major role in the allocation of 
jobs to individuals, making ascriptive characteristics such as social origin less important.
Differentiated educational systems, however, were also shown to be mechanisms 
for the reproduction of educational inequalities across generations (Brunello and Checchi 
2007, Van de Werfhorst and Mijs 2010). The distance in educational performance 
between privileged and underprivileged students is larger in highly differentiated 
educational systems compared to less differentiated ones (Brunello and Checchi 2007). 
Parental background has a stronger effect on educational choices at a younger age than 
later in life (Mare 1980, Shavit and Blossfeld 1993, Kerckhoff 1995). As children progress 
through the educational system, students from lower socioeconomic classes as well as 
students with an immigration background are typically placed in lower educational tracks 
which, in turn, reduces their chances of attending university (Shavit 1990a) and entering 
privileged occupational positions.
The micro level perspective
At the micro level, the school-to-work transition reflects the match between job seekers 
and available vacancies (Di Stasio 2014). The process leading to this outcome, however, is 
complex and delicate with long-term implications for both employers and employees. On 
the one hand, there are employers who seek and evaluate job applicants; on the other 
hand, there are workers who seek and evaluate employers and job offers (Bills 2003). 
Both actors are active participants in the hiring process. This perspective therefore raises 
questions about the individual’s characteristics and assets that influence the school-
to-work transition of school leavers. Matching employees to jobs necessarily involves 
employers and job seekers coming to a positive decision about a specific position (Bills 
2003). Success in the labour market is then determined by the match between required 
and acquired skills (Sattinger 1993). Firms spend substantial amount of money on 




worker quits a job to find a better position, this represents a considerable loss of specific 
training.
In modern societies, education is shown to be the most important criteria in 
the allocation of young adults to jobs, especially at labour market entry. A number 
of explanations have been proposed about what information education sends to job 
recruiters. Theories differ in explaining the role of educational credentials in securing 
employment at the time of job entry. The human capital theory states that education 
matters to employers because it enhances the productivity of workers (Mincer 1973, 
1993, 1994, Becker 1962, 1975, 1993). By investing in education, individuals can improve 
their productivity in such a way as to raise their future labour market value.
A second perspective argues that the productivity of workers is unknown at the time 
of hiring and education signals other attributes that are indirectly related to productivity 
(Spence 1973, Arrow 1973, Stiglitz 1975b, Spring 1976, Weiss 1995). Education is, 
therefore, a positional good that predicts productivity in an indirect way. For instance, 
qualifications can be informative about a candidate’s ability and readiness to acquire 
knowledge and skills – what Thurow (1976) refers to as “trainability”.
Broadly speaking, highly educated workers have more positive labour market 
outcomes compared to less educated workers, e.g. higher wages, more prestigious jobs, 
and lower risk of being unemployed. Job assignment, however, does not only require 
ever higher levels of education but also more specialized education (Bills 2003). As levels 
of education in the population rise (through educational expansion), so less information 
is provided to employers about the productivity of those who possess it (Goldthorpe 
1996, Breen and Goldthorpe 1999, 2001, Jackson et al. 2005, Jackson 2007). Moreover, 
as the supply of educational credentials increases and becomes more diversified, the 
information sent by credentials will also change and diversify. In such circumstances, 
employers may attach increasing relevance to other characteristics, such as specific 
specializations (Van de Werfhorst 2002), other non-formal credentials, the prestige of 
the educational provider (Goldhorpe 2014), the acquisition of skills, certifications through 
standardized tests, previous experience, and other attributes only marginally related to 
education, such as transversal skills (de Wolf and Van der Velden 2001, Jackson 2007, 
Dörfler and Van de Werfhorst 2009, Humburg and Van der Velden 2015). It is therefore 
important to study the process of decision-making, analysing how employers evaluate 
and select new workers in order to better understand how both educational and non-
educational attributes influence job allocation processes (Rivera 2012).
Another matter to consider is that education does not exert the same role across 
institutional contexts and types of jobs. Scholars have shown that the role of education 
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depends on the institutional framework in which job transactions take place (Shavit and 
Müller 1998, Bol and Van de Werfhorst 2011, Di Stasio and Van de Werfhorst 2016) and 
the characteristics of the vacancy (Spence 1973, Hartog and Oosterbeek 1988, Sattinger 
1993, de Wolf and Van der Velden 2001). Therefore, educational records should not 
be seen as operating in some single mode (Goldthorpe 2014). Educational and non-
educational attributes exert a role only in so far as they are taken into consideration by 
employers. The latter may attach different meanings and values to education-related 
attributes in accordance with the context, economic sector, type of employment, type 
of qualification, legal constraints, and personal preferences.
Besides educational records, other personal characteristics have been shown to 
matter when entering the labour market. The debate on inequality of opportunities, and 
more precisely the association between social origin and occupational destination, has 
received considerable attention in the literature (Blossfeld 1987, Kerckhoff 1995, Breen 
2004). A noteworthy finding in the social stratification literature is that social origin 
strongly influences occupational destination, and a large part of this effect is explained 
by educational attainment (Breen and Jonsson 2005). Social origin, however, plays a role 
over and beyond what is mediated by education, and is a relevant determinant of labour 
market opportunities (Breen and Luijkx 2004, Ballarino and Bernardi 2016).
Most studies on intergenerational mobility research have focused on social 
inequality at limited time points in the life-course. Social origin, however, may not 
only affect the first placement on the occupational hierarchy, but it may also shape 
later career advancement (Hillmert 2015). A life-course perspective allows analysing 
processes of social stratification in a more appropriate way compared to snapshot 
measures of inequality (Esping-Andersen 1993, DiPrete 2002, Gangl 2005, Wolbers et 
al. 2011). Depending on when the status is measured in the life course, one may find 
downward or upward mobility, or no mobility at all (Hillmert 2011). First, individuals 
may change occupations in order to find a better fit due to over-skilling or job mismatch 
in their first job. Second, occupational upgrading can be part of intraorganizational 
career ladders (Doeringer and Piore 1971). Third, factors such as ability, motivation, 
and professional ambition may also lead to changes on the occupational ladder. Uneven 
occupational trajectories from the first job onward could indeed shape the development 
of occupational inequality (Manzoni et al. 2014, Passaretta et al. 2018). These status shifts 
cannot be grasped without a life-course perspective.
A life-course perspective also allows analysis of decisions to upgrade educational 




a dynamic process in which individuals may exit and re-enter formal education several 
times in order to improve their occupational opportunities (Hillmert and Jacob 2010, 
Jacob and Weiss, 2010). This may change the role of educational attainment in mediating 
the association between social origin and occupational destination.
Summary of the empirical chapters
Vocational specificity at the secondary and tertiary levels and job matching patters 
in Europe
As previously discussed, it is a well-established finding in the school-to-work transition 
literature that the characteristics of the education and training system have an important 
influence on various labour market outcomes (cf. Bol and Van de Werfhorst 2013). One 
major labour market outcome for assessing the importance of education and the training 
system is whether school leavers enter the labour market with a job that matches the 
skills acquired in formal education. This labour market outcome is crucial in two respects: 
first, the degree of fit between required and acquired skills determines anticipated 
productivity in a job (Sattinger 1993, Wolbers 2003); second, having an “adequate” job at 
labour market entry is also crucial for future opportunities. We consider both vertical and 
horizontal mismatch and we employ what are generally defined as objective measures. 
Vertical mismatch occurs when an individual is over (or under) qualified for their job 
(Levels et al. 2014), while with a horizontal mismatch the field of study is not suitable for 
the job (Wolbers 2003). They have been generally studied separately; however, both raise 
efficiency problems on the individual and societal levels, as the acquired skills, abilities, 
and capacities are under-utilized. In this chapter we also propose a combined measure 
of the two, which to the best of our knowledge has not been studied yet.
Two features of the education and training system are investigated: educational 
differentiation and vocational specificity. Compared to previous studies, however, we 
also consider characteristics of tertiary education systems. The ongoing process of 
educational expansion has pushed several European governments to upgrade processes 
of educational differentiation from the secondary to higher levels of education (lower-
tertiary and tertiary education). Some countries provide alternatives to the traditional 
research-oriented university that are often designed to prepare students for specific 
occupations, while other countries do not offer any alternative (Shavit et al. 2007). We 
reasoned that this increasing differentiation and the targeted vocational orientation 
of tertiary education should suggest outcomes similar to the secondary level. We 
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hypothesize that when educational qualifications are more informative, either because 
the system offers a wider range of qualifications or because employers are directly 
involved in the training, the allocation of school leavers into the “right” job should be 
easier. Moreover, if more vocationally specific educational systems come with a tighter 
linkage between education and labour market position, it should also leave less room for 
other characteristics to determine the matching process, including social origin.
Empirical analysis is based on the 2009 ad hoc module of the EU Labour Force 
Survey (EU-LFS) on school-to-work transition. We analyse 22 European countries for 
which we have reliable information at the micro and macro level for the period between 
1995 and 2009. In line with a recent paper by Barbieri and colleagues (2016), the empirical 
strategy is then to explore between-country and within-country variation. Making use of 
the within-country time dimension is a way to control for other unobserved confounding 
country characteristics, which puts the empirical findings of this chapter on more solid 
ground.
We found clear evidence for a positive association between the degree of 
differentiation and vocational specificity of both secondary and tertiary education 
systems and school leavers’ probability of entering the labour market with a matched 
job. In other words, educational systems with a wider range of training and with a clear 
vocational specificity have more efficient job matching processes. Results also hold when 
exploiting the within-country variation, especially with regard to the index at the tertiary 
level which has the largest variation between school leaver cohorts.
Besides leading to more efficient job allocation processes, results show a slightly 
stronger association between the two features of education and training systems and the 
chance to find a first matched job among those from a less privileged social background 
compared to those from more privileged origins, therefore reducing the social gap in 
finding a fitting job.
Educational upgrading and intergenerational mobility in Germany
Chapter 3 analyses the extent to which educational upgrading after labour market 
entry influences the level of social stratification in occupational status in Germany. The 
increasing complexity of young adults’ integration in the labour market challenges the 
attempt to define job entry as a single and coherent event. Transitions have become 
more prolonged, less linear and less predictable (Jacob and Weiss 2010, Raffe 2014, 
Brzinsky-Fay and Solga 2016). We discuss three relevant aspects that can be expected to 
follow socially selective patterns and, therefore, determine to what extent educational 




the number of people at risk of upgrading, the upgrading propensities of those at risk, 
and the quality of educational upgrading. The importance of these factors is expected 
to be different for persons of differing social backgrounds.
The chapter concentrates on Germany, which is an example of an occupational 
labour market where education and training exhibit a high level of vocational specificity 
(cf. Müller and Gangl, 2003). This has several implications that are important with regard 
to the role of educational upgrading. The assumption is that in the German context 
occupational progression is rather stable over the life course, as suggested by previous 
studies, unless individuals undertake educational upgrading.
Data are derived from the Starting Cohort 6 of the National Educational Panel Study 
(NEPS, version 6.0.1), which provides rich retrospective life-course information from 
a random sample of adults in Germany. We reconstruct individual career trajectories 
starting from the first significant job until the last employment episode. As the labour 
market outcome, we employ the International Standard Classification of Occupations 
(ISCO-88). Depending on the analysis, different analytical strategies are employed: 
the labour market premium associated with education upgrading is estimated using a 
difference-in-differences method combined with a matching strategy. Social inequality 
development over the working life is estimated through random effects growth curve 
models.
Results can be summarized in three main findings. First, we show that individuals’ 
decision to upgrade educational credentials is not a marginal phenomenon, at least in the 
German labour market. This provides evidence that transitions into the labour market 
have become more prolonged, which indeed challenges the attempt to study the school-
to-work transition in terms of a single transition (Brzinsky-Fay and Solga 2016).
The second finding concerns individuals’ opportunities of career advancement 
associated with educational upgrading. In line with previous evidence, we also observe 
that occupational opportunities in Germany are hierarchically distributed across types 
of qualification. On the one hand, occupational advancement in Germany is to a large 
extent determined by educational upgrading. On the other hand, gains in occupational 
status associated with educational upgrading are largely dependent on the “quality” of 
the upgrading, with remarkably higher returns as individuals attain both higher levels of 
general education and higher order vocational qualifications.
The third contribution is about the potential of educational upgrading to impact 
the level of social stratification in occupational outcomes. Following the three factors 
discussed above, we find that persons from disadvantaged social backgrounds are 
more at risk of educational upgrading compared to persons from advantaged social 
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backgrounds since on average they have a lower level of education at labour market 
entry. The propensity to upgrade and the quality of educational upgrading, on the 
other hand, work in favour of those from privileged social backgrounds; however, these 
processes do not alter the level of social stratification in occupational outcomes over the 
occupational life course. Instead, our results seem to confirm the view that the social 
stratification of initial educational attainment (at labour market entry) is the key driving 
force of the social stratification of labour market outcomes in Germany.
Educational and non-educational attributes and employers hiring preferences
In order to gain a better understanding of school-to-work transition processes, it is also 
important to study the process of decision making that culminates in a hiring (Bills 1990, 
Breen et al. 1995, Rivera 2012). Chapter 4 focuses on the micro-processes leading to a 
successful employment transaction. More precisely, the chapter investigates the extent 
to which different attributes of job seekers’ educational and non-educational profiles 
enter into employers’ hiring decisions.
In line with previous study (De Wolf and Van der Velden 2001, Di Stasio 2014, 
Humburg and Van der Velden 2015), we reasoned that a CV, even in its simplest form, 
transports a multitude of information about the job applicant, including information 
on previous education and occupational records. In this chapter different dimensions 
are assessed simultaneously, improving our understanding about the mechanisms 
that make education profitable in the labour market. We hypothesize that hiring is not 
only dependent upon characteristics of job seekers, but also on characteristics of the 
vacancy for which the selection has to be made (Hartog 1988, Sattinger 1993). The micro-
processes culminating in a hiring transaction were then investigated for two different 
types of jobs. This helps to understand whether the ways employers make use of formal 
education for hiring decisions differ across types of jobs and which dimensions prevail 
in one or the other type.
We ran a vignette study to look into the details of employers’ hiring decisions. A 
vignette study creates hypothetical profiles of job applicants and then asks job recruiters 
to engage in a simulation exercise that mimics a real hiring scenario. We collected original 
data involving experts in job recruiting. To keep the context constant, we concentrated on 
one industrial sector in Italy. Italy is characterized by a moderate degree of differentiation 
in secondary education and training systems and by a unified tertiary education system. 
Moreover, it is a country that has been described as having a rather weak linkage 
between formal education and occupational destination (Schizzerotto and Barone 2006), 




which employers still have a rather large degree of discretion in hiring decisions. Two 
jobs belonging to different types were then selected. We employed the classification 
proposed by De Wolf and Van der Velden (2001) who distinguish between professional, 
sector-specific, and general jobs. What is expected to vary between these three types 
of jobs is the relevance of different types of skill for hiring decisions.
Dimensions can be clustered into three groups of skills, which can be signalled by 
different attributes: sector-specific skills (represented by fields of study and internship), 
cognitive skills (represented by level of education, grades, job autonomy and problem 
solving), and transversal skills (represented by communication and team-working skills).
The design distinguishes two steps in the hiring process which represent two 
different outcome variables: the screening of a pool of job candidates and the ranking 
of a shortlist of the four best candidates. Candidates are ordered from the one with the 
highest probability of being invited to a job interview to the candidate with the lowest 
probability.
In line with our prediction and with previous studies, for vacancies in which job 
tasks are clearly defined, which is the case of professional jobs, attributes signalling 
the match between acquired and required knowledge and skills, such as fields of study 
and internship in the field, are what employers rely on in order to select job applicants. 
Only when candidates are screened based on sector-specific skills may other attributes 
enter into employers hiring preferences, such as being able to solve complex tasks in 
full autonomy. Conversely, for vacancies in which job tasks are only broadly defined and 
may involve multiple types of skills, which is the case of general jobs, employers assign 
greater importance to applicants’ attributes showing skills transferable to different tasks, 
such as having a university degree. Sector-specific skills, however, are also important for 
general jobs.
Tracking selectivity and ethnic peer pressure in Italian upper secondary schools
The social stratification of labour market opportunities is closely related to the selectivity 
of educational programmes. Scholars dealing with social stratification processes have 
documented how educational choices and trajectories are socially stratified (Buchmann 
and Hannum 2001, Kerckhoff 2001, Kao and Thompson 2003) and how these processes 
largely determine occupational opportunities later in life. Educational trajectories within 
tracking systems generally differ in terms of purposes, subjects covered, academic 
standards, and prestige. Early tracking was shown to negatively affect the performance 
of students that come to school with language and social deficits (Entorf and Lauk 2008), 
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exacerbating the low school performance of the most disadvantaged, such as non-native 
students.
This last chapter combines two strands of research – research on social 
stratification in educational opportunities and research on school segregation and 
peer effects. By bringing together the two perspectives, we argue that if ascribed 
characteristics such as immigration status influence the distribution of students across 
school types (beyond students’ ability), this would affect the educational opportunities 
of different social groups and further increase educational inequality.
More precisely, the chapter investigates whether ethnic segregation processes 
in different upper-secondary school types affect students’ school performance to a 
different extent and whether the process of ethnic segregation is also associated with 
other compositional inequality at the school level. The chapter focuses on Italy, which 
is characterized by a relatively early tracking and strong effects of social-origin and 
immigration status on students’ school choice (Checchi and Flabbi 2007, Azzolini and 
Barone 2012).
Data are derived from the 2009 and 2012 OECD Programmes for International 
Study Assessment (PISA). Empirical analysis focuses on reading and mathematical abilities 
in an effort to understand whether the school’s ethnic segregation exerts a negative 
effect on literacy and numeracy. Due to the hierarchical two-level structure of PISA 
data, we employ multilevel models. We will also test whether school ethnic segregation 
has a non-linear effect and more precisely whether the effect is driven by schools at the 
extremes of the ethnic segregation distribution.
In line with previous studies, we observe that the distribution of students with 
an immigrant background into different tracks is socially stratified. Non-native students 
are more represented in the vocational track than the general and technical track; these 
tracks differ in terms of purposes, subjects, and prestige, with the vocational trajectory 
being the least prestigious and demanding. Further, non-native students appear to be 
doubly penalized since the quality of teachers decreases and the proportion of students 
from disadvantaged parental backgrounds increases in vocational schools where they 
are better represented. This leads to segregation processes that may exacerbate the 
development of inequality in educational opportunities.
With regard to the effect of the school’s ethnic composition on students’ 
performance, we show that the effect varies between tracks and it is generally non-
linear. Specifying these effects as linear often leads to inaccurate conclusions. We observe 
that the effect on both natives and non-natives is not significant in general and technical 




associated with non-natives’ performance, while, it affects natives only beyond the 
threshold of 20 percent. These differences could be related to the selectivity of immigrant 
students in different tracks.
General conclusions
This thesis mainly contributes to two areas of research. First, it contributes to the topic 
of returns on education, investigating school leavers’ transition into the labour market 
from different perspectives. Second, it contributes to an understanding of inequality 
of opportunities, investigating the effects of different patterns of labour market entry 
as well as the moderating role of the institutional context on the social stratification of 
labour market opportunities. Each chapter can be linked to more or less specific and 
well-researched fields of study, providing new evidence on aspects often neglected in 
the literature. This makes the overall contribution to a large extent empirical; however, 
more theoretical considerations can also be drawn.
Earlier we discussed several trends and patterns that have affected almost all 
industrialized countries in the past decades and which scholars expect to affect school 
leavers’ integration into the labour market. First, rising levels of educational attainment 
have pushed many governments to introduce a tracking system at the post-secondary/
tertiary level. Second, transitions into the labour market have become more prolonged 
and less linear. Third, the types of skills believed to be important for labour market 
success have changed, with increasing attention being given to general and transversal 
skills. Finally, despite educational expansion and increasing attention to social inequality, 
the social stratification of educational and occupational opportunities remains high.
The debate on different models of skill formation systems and the implications 
for youth integration into the labour market is still widely discussed by scholars. In 
times of economic unrest and technological development, debate continues about the 
role played by different types of skills for labour market integration and success. The 
occupational structure of contemporary Western economies is changing, with a decline 
in manufacturing and a steady growth of the service sector (both private and public). 
Besides changes in the occupational structure, there are also important changes and 
developments within occupations (Van de Werfhorst 2014). Due to rapid technological 
change, some scholars argue that upskilling of the workforce through lifelong learning is 
more crucial than ever to avoid the risk of skills obsolescence (Allen and de Grip 2012). 
Specific skills taught in vocational programmes are at risk of quickly becoming outdated. 
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The education and training system should prepare students with general and transversal 
skills that better prepare workers for upskilling later in life and are more transferable 
between economic sectors (Hanushek et al. 2011).
Other scholars suggest that the shift from a manufacturing to a service economy 
should not harm the overall system of skills formation as long as the training system is 
able to upgrade and adapt to the changing character of the service economy (Anderson 
and Hassel 2013). Therefore, it is the overall provision of training that needs to be updated 
in order to meet more recent skills demand, such as the balance between specific and 
generic skills. National economies will not necessarily converge on one model due to the 
changing demand of skills, but will develop along distinct trajectories based on their own 
advantages and peculiarities (Anderson and Hassel 2013, Raffe 2014).
At the aggregate level, scholars have shown how educational expansion brings 
about both vertical and horizontal diversification (Bills 2003). European countries have 
coped in different ways with the increasing heterogeneity in higher education, in terms 
of motivation, competences, and career prospects of students and many countries have 
also extended processes of differentiation and the targeted vocational component to 
higher levels of education (to lower tertiary and tertiary levels). The big challenge is 
how to organize vocational programmes, as well as academic programmes, so that they 
effectively meet changing labour market demands (Van de Werfhorst 2014).
From previous studies, we have learned that secondary vocational training systems 
help to speed up the transition from school to work, lower the risk of job mismatch, and 
reduce the risk of unemployment, especially when a strong on-the-job component is 
provided. These findings seem to be corroborated by more recent research, suggesting 
that educational systems with a well-defined secondary vocational training continue to 
do better in allocating school leavers on the labour market (Levels et al. 2014, Barbieri 
et al. 2016).
This thesis also provides evidence that substantiates these findings, showing how 
more differentiated and vocationally specific education and training systems provide 
more efficient job matching patterns. Besides testing the effect of features of secondary 
education systems, we have augmented previous findings by assessing the effect of 
features of tertiary education systems, which is still downplayed in the literature. First, 
we show how European higher education systems differ with regard to the training 
offered at the tertiary level; indeed countries seem to being developing along distinct 
trajectories. Second, we show that the degree of differentiation of the tertiary level and 
its vocational component facilitates the transition process of school leavers to a matched 




Introducing the tracking system at the tertiary level may be the result of two 
different trends. First, it could be related to the process of educational expansion. As 
participation in higher education increases, the role played by educational credentials 
changes and more diversification is needed in order to provide more informative signals 
to employers at the time of hiring (Van de Werfhorst 2014). Tracking is one form of 
diversification. Second, introducing educational programmes that are designed to 
prepare students for more or less specific occupations could also be the result of the 
increasing demand for workers with more years of schooling, but at the same time with 
highly specific skills needed to perform these occupations. In general, the distinction 
between academic and vocational programmes is not entirely appropriate for the 
tertiary level, since all programmes in higher education are meant to prepare students 
for certain occupations. Traditional research-oriented universities, however, are generally 
meant to prepare for professional jobs. Universities of applied sciences and short-cycle 
programmes, are more likely to prepare students for technical and other medium-
high level occupations, which indeed may require increasing levels of schooling due to 
technological development, without, however, losing specific skills in vocational fields.
The aforementioned findings, including those provided in this thesis, focus on 
school leavers’ transition into the first employment, while we still know little about the 
long term effect of vocational skills over the life-course. Thus, the thesis does not provide 
any evidence regarding the penalty of specific skills in the long-run, such as whether they 
become obsolete faster than more generic and transversal skills.
At the micro level, the thesis contributes to the debate on returns on different 
types of skills in two ways, providing evidence for two relevant aspects. On the one 
hand, we have analysed processes of labour market entry in Germany, where education 
and training exhibit a high level of vocational specificity. More precisely, the chapter 
provides evidence for the labour market premiums that are attached to different 
educational qualifications in a country known to have a tight nexus between education 
and employment outcomes. Previous studies (Baethge and Wolter 2015) have shown 
how in past decades the German skills formation model has changed. The rising level of 
competencies required by the labour market and expansion of education has also changed 
the distribution of apprenticeship contracts between students with different school 
leaving certificates (Schneider and Tieben 2011). This increasing restriction to formal 
qualifications does not affect all occupations equally, but it tends to be more common 
among occupations in the service sectors (administration, banking and insurance, 
health, and social sector). The dual system in Germany, therefore, is increasingly being 
reorganized according to occupations and levels of cognitive education. This could be a 
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response to higher qualification requirements by employers and to the increasing supply 
of graduates with the Abitur, which is the highest school leaving certificate in Germany 
(Baethge and Wolter 2015).
The third chapter focuses on educational upgrading; we estimate labour market 
premiums among persons who have been already employed and have decided to re-
enrol into formal education. We observe that labour market premiums associated 
with educational credentials in Germany are to a large extent dependent upon the 
combination between general and vocational training, with higher returns as individuals 
attain both higher levels of general education and higher order vocational qualifications. 
The changing composition of vocational qualification holders and their occupational 
opportunities may shed some light on returns to general skills in today’s occupations, 
also in countries characterized by a high level of vocational specificity. Nevertheless, the 
importance of vocational specializations for occupational opportunities remains high, 
with increasing returns as individuals undertake post-secondary vocational training.
This thesis also contributes to understanding of micro-processes culminating in 
a hiring transaction by assessing the role played by different types of skills in the hiring 
process in two different types of job. The focus is on Italy which, in contrast to Germany, 
is known to have a relatively weak linkage between formal education and occupational 
outcomes. Linking our findings to the debate on returns on different types of skills in 
contemporary labour markets, several conclusions can be drawn. Educational sociologists 
have long argued that employers selecting from a pool of job applicants will most likely 
opt for the candidate with the highest level of schooling, even though a lower level 
of education would be sufficient for the tasks (for example opting for the candidate 
with a Master’s degree over candidates with a Bachelor’s degree). The reason is that 
since they have to select job candidates under uncertainty, they will rely on signals that 
show higher expected productivity, such as higher levels of schooling. In this chapter, 
we suggest that this is not necessarily the case and will to a large extent depend on the 
type of job for which the selection has to be made and on the institutional framework 
in which job recruiting takes place, although we do not specifically investigate this latter 
level of variability.
The extent to which one or another educational signal pays off depends on 
employers’ reliance on educational qualifications for hiring decisions and the productivity 
which employers expect for certain educational credentials. Moreover, employers’ 
preferences depend on the match between required and acquired skills, which are 
not constant across types of jobs. We observe that in Italy, for medium-high level jobs 




job applicants do not necessarily opt for candidates with higher levels of schooling; rather, 
they prefer candidates with specific skills acquired either at school or through internships. 
Conversely, for medium-high level jobs in which job tasks are only broadly defined, having 
higher levels of education is one of the major considerations in hiring decisions, even 
though a lower level of education could be sufficient. This finding suggests that in certain 
institutional contexts such as in Italy, and for certain types of job, employers still prefer 
job candidates with specific and job-related skills over candidates with higher levels of 
general skills. This does not mean that general skills are irrelevant. We also observe that 
once job candidates meet the specific skills’ requirement, employers opt for candidates 
with higher levels of job autonomy and problem-solving skills, which are expected to 
increase with higher levels of schooling. It means, however, that specific skills in some 
vocational subjects still matter for labour market outcomes, especially when job tasks 
are clearly defined.
In sum, we argue that the debate should not be between general and vocational 
skills, but that education and training systems should update their curriculum so as to 
meet both requirements, balancing the general and vocational components (Van de 
Werfhorst 2014). Furthermore, the payoff of educational credentials on the labour market 
depends on whether employers trust credentials as a reliable source of information. A 
way to enhance the signalling power of credentials could be to involve more employers 
in the definition of the curricula.
Besides generic and specific skills, other scholars point to the role played by 
transversal skills in labour market outcomes. Some scholars suggest that these skills 
are becoming increasingly important in contemporary labour markets (Dorfler and Van 
de Werfhorst 2009), others stress that these skills have always been important (Bowles 
and Gintis 2002), while it is also argued that the importance of these skills varies across 
types of job (De Wolf and Van der Velden 2001, Jackson et al. 2005, Jackson 2007). It 
is undoubted that the literature on returns on skills and credentials have increasingly 
considered transversal skills as important prerequisites for a successful transition into 
the labour market. Studies showing the extent to which this is actually the case are still 
scarce, in part due to the difficulty of operationalizing transversal skills in a meaningful 
way. In the vignette study, we contribute to this debate by investigating whether 
transversal skills enter into employers’ hiring decisions and whether their importance 
varies across types of job. We did not find any clear evidence of their importance, 
especially in the experimental study. Employers involved in the survey, however, reported 
a moderate preference for candidates that meet desired personality traits, suggesting 
that there might be some personality traits and transversal skills that may enhance 
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occupational opportunities. We do not think, however, that the role played by transversal 
skills is overtaking the role played by formal education. For the largest majority of jobs, 
educational credentials and educational specializations still seem to be the major criteria 
for labour market success, especially at labour market entry. Bearing this in mind, other 
transversal skills and personality traits may indeed facilitate the process of school-to-
work transition, but only when more formal educational requirements are met.
Besides the topic on returns on credentials and skills, the thesis has also considered 
two factors that are expected to influence the social stratification of labour market 
opportunities. At the aggregate level, scholars have documented how more differentiated 
educational systems generally show higher levels of inequality in educational 
opportunities, due to the selectivity of educational trajectories. Less attention, however, 
has been paid to the implications of more differentiated systems on inequality of 
occupational opportunities. This thesis shows that in more differentiated and vocationally 
specific systems, job matching patterns as well as being more efficient are also more 
equal. In other words, the gap between persons with different parental backgrounds 
in terms of probability of entering the labour market with a matched job is lower in 
more differentiated educational systems. The reason is that in countries with a strongly 
developed vocational system there is a clear transparency of the skills acquired at 
school and a labour market where employers are actively involved in the definition of 
the curriculum (Van de Werfhorst 2014). As a result, this leaves less scope for ascriptive 
characteristics such as social origin to influence labour market outcomes.
Further, we show that the moderating role of vocational specificity is stronger when 
associated with the tertiary school system compared to the secondary level. This result 
could be explained by the social selectivity of educational trajectories at the tertiary level. 
Previous studies have shown how students from underprivileged backgrounds are more 
likely to enrol in lower tier vocationally-oriented higher education programmes compared 
to students with an advantaged background (Schindler and Reimer 2011). Due to the 
vocational component of these programmes, a match between acquired and required 
skills should be more probable than for research-oriented university programmes, 
leading to a moderating effect which is stronger the more vocationally specific the 
training system is. At the secondary level, the distinction is between vocational and 
academic tracks. The latter, however, is meant to prepare for tertiary education and only 
a rather small proportion of students exit formal education at the secondary level with 




Educational expansion calls for more diversification of educational offerings. It is 
not only the increasing number of graduates that calls for diversification, but also the 
increasing heterogeneity of the student population that enter higher education. What is 
at stake here, however, is that employers increasingly demand selection and excellence 
in order to be able to discriminate better between job applicants (Bills 2003, Van de 
Werfhorst 2014).
Diversification can take different forms, such as extending the tracking system 
to higher levels of education, providing the same training in more or less prestigious 
educational institutions (i.e. establishing highly selective programmes), differentiating 
students into different ability groups within the same educational institution (i.e. offering 
honour classes for the best students), or providing shorter and longer trajectories (i.e. 
Bachelor’s and Master’s degree). All of these forms of diversification may contribute in 
different ways to the formation of inequalities of both educational and occupational 
opportunities. If there is an ongoing trend toward diversification of the educational offer, 
it is important to understand which form of diversification is better in dealing with both 
functions of education –equal educational opportunities to all students and allocation 
to adequate jobs in a reasonable time.
Tracking could be a mechanism that reproduces educational inequality, but we 
show that it is still an efficient feature to guarantee equal opportunity in labour market 
entry, at least with regard to job matching processes. Other forms of diversification, 
such as stratified programmes in terms of quality and prestige, may contribute to the 
increase of both educational and occupational inequality, since students from different 
parental backgrounds would have the same credentials, but with a different labour 
market reward. However, if other processes of diversification also take place within the 
tracking system (selective programmes, honour classes, etc.), as some scholars suggest 
(Van de Werfhorst 2014), the aforementioned advantage of the tracking system over 
other forms of diversification would not hold.
By analysing processes of educational upgrading over an individual’s life-course 
and the associated labour market premiums, we were also able to investigate whether 
this phenomenon influences the social stratification of labour market opportunities in 
Germany. The intergenerational mobility literature has often neglected educational 
attainment as a dynamic process, although the number of individuals who decide to 
undertake educational upgrading over the life-course is not negligible, at least in the 
German context. The association between social origin and occupational destination and 
the mediating role of educational attainment may therefore be altered, either reinforced 
or weakened, by processes of re-enrolment into formal education after labour market 
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entry. Considering both educational attainment and occupational progression over time 
clearly enriches our understanding of the formation process of occupational inequality. 
Despite the novelty of this approach for intergenerational mobility research, we do 
not observe initial disparities to be altered by processes of educational upgrading. In 
other words, the social stratification of labour market outcomes is already defined at 
labour market entry and despite the appreciable proportion of upgraders the initial 
gap does not change over the working life. In short, in highly differentiated educational 
systems, the stratification of educational trajectories is still the key determinant of 
the formation process of labour market inequality, at least for the stratification of 
occupational opportunities. Upgrading of educational credentials is a means to progress 
professionally, but it could also help to decrease other risks, such as skills obsolescence 
and unemployment. Since we could expect the risk of both skills obsolescence and 
unemployment to be greater among persons with a lower level of education, thus where 
underprivileged groups are more represented, upgrading of educational credentials could 
be a way to reduce these risks, especially for the most disadvantaged.
The selectivity of educational trajectories was the focus of the last chapter 
which moves the attention to the association between school segregation processes in 
secondary schools, where inequality in educational attainment generates, and school 
performance. Educational inequality does not only concern people of different social 
origins, but it also involves other personal characteristics such as immigration status. In 
line with previous literature, we also observe a strong unequal sorting process of students 
into educational trajectories, with immigrant students being more represented in lower 
tier educational programmes.
Higher concentration rates of non-native students within schools has often been 
seen as a problem for school performance due to language difficulties and cultural 
barriers. We do not find any substantive evidence that this is actually the case. In line with 
other studies, we only find negative ethnic concentration effects when a relatively high 
and empirically still rare proportion of non-native students is reached, thus in schools that 
most likely share other compositional characteristics. Negative effects regard especially 
students in the vocational branch, which could be the result of other unequal sorting 
processes characterizing students in vocational schools, such as social exclusion and 
behavioural problems.





Job-matching patterns in Europe: does the 
vocational specificity of the secondary and 
tertiary educational systems lead to more 




The chapter investigates the importance of the vocational specificity of the education and 
training system for school leavers’ transition to a matched job. We disentangle features 
of the education and training system at the secondary and tertiary level assessing their 
importance for a more encompassing measure of educational (mis-) match combining 
vertical and horizontal matches. Empirical analysis bases on EU-LFS data for 22 European 
countries between 1995 and 2009, and estimates exploit variation in the institutional 
context between and within countries. Results suggest that at both levels transparency 
through the prevalence of vocational qualifications leads to more efficient and socially 
equitable transitions, lowering the disadvantage of the less privileged social classes in 
the job matching process. Nevertheless, we underline the overall limited contribution 
of contextual characteristics towards explaining individuals’ variation in job-mismatch
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Introduction
The characteristics of the education and training system have an important influence on 
employment opportunities and the transition process from school-to-work (Shavit and 
Müller 1998, Korpi et al. 2003, Scherer 2005, Breen 2005, Wolbers 2007, Andersen and 
Van de Werfhorst 2010). A major factor for assessing the importance of education and 
training system is the match between persons’ formal qualification and their occupational 
position. In all European countries, the first job is decisive for the following career and 
having an “adequate” position right at the beginning is thus crucial for future chances. 
Most research focuses either on vertical mismatch, thus whether an individual is over-
qualified for their job (Levels et al. 2014), or on the horizontal mismatch between the 
field of education and the type of occupation (Wolbers 2003, Levels et al. 2014). In both 
cases, the mismatch raises efficiency problems on the individual and societal levels, as 
the acquired skills, abilities and capacities are under-utilized. In order to provide a better 
understanding of mismatch we propose a combined measure of the two, which to the 
best of our knowledge has not been studied yet.
An ample literature identifies the vocational specificity as a crucial feature of the 
education and training system. In countries in which the education and training system 
(ETS) has a substantial vocational component school leavers have smother transitions 
into employment and find adequate jobs more easily. The reasons could be twofold. First, 
in countries with a well-established vocational system students enter the labour market 
with distinct qualifications, providing employers with clear and transparent signals of 
their skills (Andersen and Van de Werfhorst 2010). In these countries employers and trade 
unions have a large role in the design, update, and assessment of vocational programmes. 
Employers can thus rely on formal qualifications as a transparent signal of productivity 
because school leavers are specifically trained and have already been screened in terms 
of skills by the education system. Second, in countries with a well-established vocational 
system the job allocation process is more formalized and institutionalized due to the 
strong linkage between schools and companies (Marsden 1986, 1990, Van der Velden 
and Wolbers 2003, Anderson and Van de Werfhorst 2010).
However, most of these findings are based exclusively on features of secondary 
education and training systems. The implication of the tertiary educational system for 
the school-to-work transition have been rarely studied, notwithstanding educational 
expansion has made post-secondary and tertiary education increasingly important, and 
in the tertiary level system different features might be of major relevance. European 




sorted into different tracks, trained and prepared for a profession, and consequently 
with regard to the skills and transparency of the degrees provided. We argue that in 
order to reach a better understanding of the importance of the aspects of the education 
and training system for the integration of young people into the labour market, the 
institutional structure of higher education needs to be investigated (Leuze 2010, 2011).
The way the education and training system is arranged may influence societal 
groups differently as it affects the information available to employers when candidates 
are being considered for a job. The tight nexus between education and labour market 
positions should also leave less room for other characteristics to determine the matching 
process, including social origin. Whether more equal matching patterns implies also more 
equal occupational opportunities depends on the nature of the mismatch among persons 
from different social backgrounds, though.
The paper contributes to the literature in several ways: first, we propose a combined 
measure of both horizontal and vertical mismatch to assess the importance of system 
characteristics on individuals’ occupational outcomes on entering the labour market. 
Second, besides features of secondary education, we also include features of lower-
tertiary and tertiary education. We investigate to what extent the vocational component 
of lower-tertiary and tertiary education system affects job allocation patterns beyond 
characteristics of secondary education systems. Third, we investigate the extent to which 
the allocation process of school leavers of less privileged social background are facilitated 
in countries that provide more transparent qualifications at the secondary and tertiary 
level. Finally, while most of the previous research focused exclusively on comparisons 
between countries, we also make use of the within country time dimension, controlling 
in this way for unobserved confounding country characteristics (te Grotenhuis et al. 2015) 
that might otherwise bias the assessment of the importance of ETS.
Job-match and the education and training system
Assigning workers to jobs is a two-side matching process including employers seeking 
and evaluating job applicants on the one side, and job seekers evaluating employers 
and job offers on the other (Bills 2003). The availability of information on the skills 
of candidates is a crucial element in this process and employers spend substantial 
amounts of money in advertising job positions and screening candidates in order to 
find appropriate candidates. The success of the process is then defined by the match 
between required and acquired skills (Sattinger 1993). A mismatch problem arises not 
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least due to incomplete information on the skills of school leavers (Spence 1973, Arrow 
1973, Stiglitz 1975b, Logan 1996). Therefore, the clearer the information contained in 
formal qualifications - the more “transparent” they are – then the easier it should be to 
arrive at a satisfying match (Anderson and Van de Werfhorst 2010).
The relevant information contained in formal qualifications of school leavers, which 
depends on features of the education and training system, and especially the way in which 
professionally relevant training is provided, at secondary and tertiary level, affects how 
employers assess the skills of school leavers. European countries vary widely with regard 
to the specificity of qualifications provided by the educational system at both secondary 
and tertiary level and the importance attached to workplace-training (Shavit and Müller 
1998, Müller and Gangl 2003, Breen 2005, Blossfeld et al. 2005, Wolbers 2003, Raffe 
2008, Kogan et al. 2011, Levels et al. 2014, de Lange et al. 2014). Important aspects have 
been identified by previous research (Wolbers 2003, Van de Werfhorst 2004, Bol and Van 
de Werfhorst 2011). The differentiation of an ETS, but especially its vocational specificity, 
increases the transparency of qualifications. The literature refers to vocational orientation 
and vocational specificity to denote the extent to which educational systems provide 
vocational training for specific occupations. A country is vocationally oriented when a 
large proportion of students enrolled in upper secondary education pursue vocational 
tracks. On the other hand, a low enrolment rate in vocational schools indicates that a 
country tends to favour and to provide students with general skills, with occupation-
related training being primarily obtained on the job.
Another aspect is whether the vocational programme is school-based, workplace-
based, or combines both as is the case for apprenticeships. A strong on-the-job training 
component leads to smoother and more adequate transitions to employment. This is 
because highly specific skills can be transmitted and the training period can serve as a 
pre-screening, lowering the cost of selection and allocation afterwards. Training carried 
out at the workplace also helps students to acquire practical hard skills and experience as 
well as soft skills (problem solving, team-work, communication with customers), that are 
difficult to transmit in classrooms (Ryan 2011). Besides the training content, workplace-
based training facilitates mutual information for employers and employees, increasing 
the transparency of qualifications.
More vocationally oriented ETS in which training takes also place at the workplace 
generally comes with more specific and directly useful skills. If vocational programmes 
specifically prepare students for well-defined occupations, the taught skills are more 
directly relevant to a specific occupation. Employers can then rely on such qualifications 




countries job allocation processes are more institutionalized since employers are often 
directly involved in the definition of the curricula. The way in which qualifications are 
structured in the education and training system and their subsequent use by employers, 
influences, at the system level, the relationship between qualifications and jobs (Bol and 
Van de Werfhorst 2011).
The literature has extensively documented the positive effects of the specificity 
of vocational skills taught in secondary education systems and several labour market 
outcomes, with the strength of the association depending on the specific labour market 
outcome. Countries with a well-developed vocational training system (especially 
apprenticeships) were shown to manage to reduce unemployment risks and the risk of 
unskilled employment (Shavit and Müller 1998, 2000), to speed up labour market entry 
(Breen 2005, Scherer 2005), to increase the chance to find a first job that matches the 
level of education and the field of study (Wolbers 2003, Levels et al. 2014), and to reduce 
the risk of entering the labour market with a temporary contract (de Lange et al. 2014). 
The aforementioned findings consider the vocational systems at the secondary level. 
Tertiary education, however, has become increasingly important and in response to 
educational expansion some countries introduced or enlarged the vocational component 
at higher levels (post-secondary and tertiary). Only few publications addresses whether 
the above mentioned findings with regard to secondary education are also applicable 
to higher education (i.e. Leuze 2007).
With the expansion of education and the changing nature of work in contemporary 
societies, participation in post-secondary and tertiary education has considerably 
increased. Technical change, globalization of production and markets and the consequent 
reduction of the manufacturing sector, the traditional sectors of vocational qualifications, 
led to increased demand for highly qualified workers in advanced economies (OECD 
2013, Baethge and Wolter 2015). In several countries, higher non-university education 
with a clear vocational orientation is now available (Kirsch and Beernaert 2011). Besides 
lower-tertiary programmes, tertiary education in many European countries is organized 
in a binary system (Shavit et al. 2007): in addition to traditional, research oriented 
universities, students can opt for universities of applied sciences. Although the vocational 
component in the latter tends to be less specific than in short-cycle programmes, they 
are designed to train students for more or less specific occupations and generally include 
periods at the workplace. This increasing differentiation and the targeted vocational 
orientation of tertiary education suggests similar considerations on the transparency of 
the signals provided by educational qualifications as on the secondary level. However, 
it cannot be taken for granted, that the relevance of the features of the secondary level 
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are equally important for higher educational level of the ETS, neither that the findings 
from the 1980s and ‘90s still hold today. One might also argument that in the context of 
fast-changing economic situations, and especially for higher educational levels, vocational 
specificity should be less advantageous than educational systems that point more on 
general and transversal skill-formation (Hanushek et al. 2011, Allen and de Grip 2012, Van 
de Werfhorst 2014). We therefore extend the measure of the characteristic of the ETS 
from secondary to tertiary education and propose a measures of vocational specificity 
for both levels based on the size of the vocational component and its workplace training.
In sum, when educational qualifications are more specific and consequently often 
also more informative, either because the system offers a wider range of qualifications or 
because employers are directly involved in the training, the allocation of school leavers 
into the “right” job should be easier. As a result, the match between formal qualifications 
and occupational positions, considering both type and level, should be better in countries 
that have more vocationally specific qualification systems (Hypothesis 1). We argue that 
this is a generalized effect and not due to a composition effect of larger proportions of 
vocationally trained school leavers, though there might be even stronger benefits of 
vocational specificity for the vocationally trained compared to those entering the labour 
market with more general qualifications.
Implications for social inequality
School leavers’ opportunities in the labour market are related to other characteristics 
and resources apart from education. Especially the social origin of an individual exerts an 
important influence on occupational opportunities even net of educational attainment 
(Blossfeld 1987, Kerckhoff 1995), not least as it comes with signals for specific (soft) skills 
and capacities (Bukodi and Goldthorpe 2012). Institutional factors, however, can weaken 
or strengthen the association between parental background and individuals’ occupational 
opportunities (Brunello and Checchi 2007; Van de Werfhorst and Mijs 2010) and may 
thus contribute to equity in the society.
In educational systems where qualifications come with specific and clear information 
and are reliable signals of skills, i.e. those with a high vocational specificity (Bol and Van 
de Werfhorst 2011), educational credits play a major role in the allocation of individuals 
to jobs, making ascriptive characteristics- like social origin- less important. We therefore 
expect social origin to lose importance as the degree of vocational specificity at both 




education and work leads to decreasing inequality in occupational opportunity depends 
on the nature of the mismatch among persons of different social backgrounds. Individuals 
that have a mismatch could be either employed in a better or in a worse job position 
than their level of education would suggest. If the probability of being over- and under-
educated is socially stratified (i.e. persons from privileged parental background are more 
likely to be under-educated while persons from underprivileged background are more 
likely to be over-educated), then higher job matching patterns would reduce inequality 
in occupational opportunity by reducing both the risk of being over- and under-educated 
for the two social groups respectively.
However, there might be a downside to the increasing equality of occupational 
opportunity, net of educational attainment, expected for highly specific systems. ETS 
with high vocational specificity and well-defined vocational training at an early stage 
usually come with strong differentiation and rather early tracking, which has been found 
to increase social inequality of educational opportunities (Brunello and Checchi 2007, 
Van de Werfhorst and Mijs 2010). A reason for this is that parental background has a 
stronger effect on educational choices at a younger age than later in life (Mare 1980), 
but this problem should be less prominent when it comes to the specificity of higher 
level education
Data, design and measures
To properly assess the importance of ETS features on labour market outcomes and, 
in specific, the match of qualifications and job positions, the measure of both the 
characteristics of the ETS and the outcome are obviously crucial. Below, we propose 
some innovations for both. Empirical analysis employ data from the 2009 ad hoc module 
of the European Labour for Survey (EU-LFS) on school-to-work transition. This module 
combines information from the original labour for survey with more detailed information 
on transition from school to first employment of young adults aged 15-35 years old. 
More precisely, the dataset collects retrospective information on the first significant job 
(the first paid job lasting at least 3 months) after leaving formal education for the last 
time. We analyse 22 European countries for which we have reliable information at the 
micro and macro level. Due to lack of comparable macro data, we restrict our analyses 
to respondents who left formal education between 1995 and 2009. We further limit the 
analysis to respondents with at least an upper-secondary qualification. The mismatch 
measure we employ also includes the mismatch between fields of study and the skills 
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presumably required on the job, which can be applied only to individuals with at least 
an upper secondary qualification. After this adjustment and list-wise deletion of missing 
values we ended up with a sample of 81,067 individuals.
Specificity of the education and training system: extending measure to the tertiary level
We propose two indices able to capture the institutional components of ETS at secondary 
and tertiary levels for the 22 countries and implement them for each year between 1995 
and 2009. European educational systems differ notably in their vocational specificity 
as well as over time (in the appendix, table 2.4 reports descriptive statistics on some 
of the macro variation, 2.5 reports the correlation among macro variables). At the 
upper-secondary level, we argue that vocational specificity is determined by (a) the 
degree of differentiation of the training offer and (b) the specificity of skills taught in 
vocationally oriented programmes. The first distinction is between school- and work-
based programmes. The latter are programmes with a work/school ratio of at least 
25 percent (OECD classification). A second distinction differentiates school-based 
vocational programmes according to the time spent doing practical training in firms. 
School-based vocational programmes in European countries may or may not provide 
students with some practical experience (Ryan 2011, European Commission 2012). In 
countries such as Slovenia, Bulgaria, Poland, Latvia, Estonia, Spain, Portugal, France, the 
Netherlands, Austria, Finland, school-based vocational training has a practical component 
ranging between 5 and 25 percent. In other countries, conversely, instruction takes 
place exclusively in the school environment. If part of the occupational advantage of 
vocational training is due to the work component, then these differences could be of 
relevant interest in comparative analyses.
The degree of differentiation is operationalized through the proportion of students 
enrolled in vocationally oriented tracks, while the specificity of skills taught in such 
programmes is operationalized through the proportion of the time students spend at 
the workplace in each vocational track. The final index combines these two dimensions. 
More precisely, we sum the proportion of students in each vocational track and we assign 
a “premium” to tracks that also provide workplace training as part of the curriculum (for 
more details on the operationalization of each indicator see Tables 2.6, 2.7, 2.8 in the 
Appendix). The size of the premium assigned to each programme will then depend on the 
proportion of time at the workplace and on the proportion of students involved in the 
study programme. Information on the proportion of students in vocationally-oriented 




of the work/school ratio is derived from the report Apprenticeship supply in the Member 
States of the European Union (European Commission 2012).
While secondary level vocational training is provided in all European countries, at 
the tertiary level there is still a large cross-country variability with regard to the degree of 
differentiation. At present, European higher education systems can broadly be grouped 
into systems that provide educational alternatives to academic universities and those 
that do not (Shavit et al. 2007). However, within systems that provide alternatives there 
is also a large variability with respect to the distribution of students in different study 
programmes. Vocational specificity at the tertiary level is measured as the proportion 
of students in short-cycle programmes (ISCED 5B) and the proportion of students in 
university of applied sciences among students with an ISCED 5A. Both these types of 
study programmes are known to be more occupationally oriented compared to traditional 
research oriented universities.
Figure 2.1 Association between vocational specificity at the secondary and tertiary level. Country mean 
of the period 1995-2009. For sources see text and tables in appendix.
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Data on short-cycle programmes (ISCED 5B) comes from the UNESCO-OECD-
EUROSTAT database; while data on university of applied sciences is derived from national 
statistical offices. Tables 2.9, 2.10, 2.11 in the Appendix report the details on tertiary 
education systems and on the operationalization of each indicator. Figure 2.1, based 
on the national mean values of the indices over the covered time span, reports the 
distribution of countries regarding the vocational specificity of the secondary and tertiary 
level education systems, showing only a very weak association between the two. This 
result underlines the necessity to provide a more encompassing understanding of the 
importance of features of the education and training system at both levels of education 
for the integration of young people into the labour market. Figure 2.7 in the Appendix 
provides the graphical representation of the between and within country variation in 
the two indices.
Job mismatch
The outcome of interest is job mismatch. The literature distinguishes between objective 
and subjective measures of job mismatch: the former uses measures such as the level 
and type of qualification attained and the educational requirements in order to perform 
the job properly (Pollmenn-Schult and Büchel 2004, Levels et al. 2014); the latter, instead, 
uses self-assessment indicators on the level of education needed to perform the job or 
indicators on whether the skills acquired in formal education are perceived to be over/
underutilized (Barone and Ortiz 2011). We employ an objective measure of job mismatch 
following the operationalization proposed by Levels et al. (2014) and Wolbers (2003).
Levels and colleagues recognize two main types of mismatches: vertical and 
horizontal. The former refers to the discrepancies between the level of education and 
the level of skills required by the job. The latter refers to the discrepancies between the 
field of education and the field of occupation. In this chapter we combine both types in 
order to have an encompassing measure of job mismatch.
An occupation is considered as “vertically-matched” when the following two 
conditions are fulfilled: first, when individuals are employed in a job requiring a level 
of skill presumably acquired in formal education. In line with previous research, this 
is operationalized using ISCED levels of education and ISCO levels of skill (Levels et al. 
2014). Respondents with an ISCED 3 and 4 working at jobs of one-digit ISCO 3 to 7 and 
respondents with an ISCED 5 and 6 working at jobs of one-digit ISCO 1 to 3 were coded 
as being vertically matched. The others were vertically mismatched. ISCO 3 is in both 
groups. These positions might match with either post-secondary (ISCED 4) or tertiary 




at the post-secondary and lower-tertiary level, so that a secondary qualification is often 
sufficient to access most occupations in the ISCO 3 group and more firm-related skills are 
acquired through on-the-job training. Vertical mismatch could indicate either persons 
that work in jobs that would require lower levels of education or persons that work in jobs 
that require higher levels of education. The latter group is marginal: only three percent 
of individuals turned out to be underqualified compared to 20 percent of persons being 
overqualified.
Figure 2.2: Proportion of individuals across types of job-match, by country. EU-LFS data 1995-2009, 
men and women aged 15-35 in their first significant job.
Second, a job is considered as “horizontally-matched” when individuals are employed in a 
job requiring the type of skills acquired in formal education. Following Wolbers (2003) and 
Levels et al. (2014) we use ISCED fields of study (nine categories) and the three-digit ISCO. 
Unfortunately, the EU-LFS does not provide more detailed information. Figure 2.2 shows 
the proportion of individuals with the first significant job either vertically or horizontally 
or both vertically and horizontally matched by country. On average, having a vertical job 
match is highly probable in all countries, with a probability always higher than 60 percent, 
while having a job horizontally matched is less probable; depending on the country the 
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probability ranges between 40 and 75 percent. If we restrict our measure to jobs that 
match both the level and the field of education, the probability of having a matched 
job decreases further. Since we are not interested in comparing vertical and horizontal 
mismatch, but rather in estimating the probability of entering the labour market with a 
job that satisfies the skills acquired in formal education, we restrict the analysis to the 
combined measure of job-match. Entering the labour market with a job that matches 
the field of study, but not the level of education required, implies a bad job allocation 
process since there is not a “perfect” match between required and acquired skills. Since 
categories are rather broad, an example is an engineer working as fire inspector or even 
as blaster. Similarly, entering the labour market with a job that matches the level of 
education, but not the field of study would still imply a loss of efficiency. An example is 
someone trained to be a teacher working as police inspector. We argue that in order to be 
considered successful, a job match should meet both conditions. We provide, however, 
results on the other two types of job-match in the Appendix.
Analytical strategy
In more recent years, the debate on how to model contextual characteristics on 
individual outcomes properly, received remarkable attention in the comparative 
sociological literature. Two papers, recently published in the European Sociological 
Review journal (Bryan and Jenkins 2015, Schmidt-Catran and Fairbrother 2015), show 
that a relatively large number of papers dealing with macro-micro effects employed 
inaccurate analytical strategies, although the two papers provide different conclusions 
and solutions with regard to the best strategy to be employed. Bryan and Jenkins show 
that analyses employing data with a large sample size within countries, but with a rather 
limited number of countries, lead to under-estimated standard errors for country-level 
coefficients. In order to get unbiased standard errors for multilevel linear models at least 
a sample size of 30 countries should be employed. They propose another strategy, the 
two-step approach. This strategy was shown to be less influenced by both the sample 
size at level-2 and the high number of observations within countries (Primo et al. 2007, 
Dieckhoff et al. 2015).
Schmidt-Catran and Fairbrother, instead, show that analyses employing multilevel 
models have often incorrectly taken into account the hierarchical structure of the 
date. The authors suggest that all levels that may influence an outcome variable must 
be properly specified in the model, otherwise standard errors for contextual effects 
would be downwardly biased. This incorrect specification applies mainly to studies that 




contribute to this debate, but since both approaches could be conceived as more recent 
methodological development in comparative analysis, we provide evidence employing 
both.
In the main text, we employ multilevel linear probability models specified as follow: 
individuals are nested within country-year, and country-year are nested within country. 
This specification correctly accounts for the structure of the data, reducing the risk of 
downward-biased standard errors for fixed effects, as highlighted by Schmidt-Catran 
and Fairbrother (2015). A two-step multilevel modelling approach is also employed as 
robustness check. In other words, individual-level regressions were run for each country-
year separately (Step 1) and the estimated parameters used as dependent variables in 
country-panel regressions (Step 2) (results shown in Tables 2.16 and 2.17 in the Appendix). 
Results do not differ substantively between the two estimation strategies.
Most of comparative research analyses the effect of contextual characteristics on 
individual outcomes relaying only on between-country effects. This requires, however, 
a strong assumption on unobserved characteristics at the country level. With the 
increasing availability of contextual information, some scholars have proposed a different 
strategy that exploits both between-country and within-country variation separately 
(te Grotenhuis et al. 2015, Barbieri et al. 2016). In line with these studies, our strategy is 
then to employ hybrid models (Allison 2009). Two components of the effect of vocational 
specificity are considered: the first refers to the mean effect, which grasps the cross-
country variation; the second component refers to the deviation from the mean, which 
grasps the within country over-time variation.
Results
Does vocational specificity lead to more efficient job-matching patters?
Table 2.1 displays results for the multilevel models. In Model 0 the intra-class correlation 
is estimated which informs about the extent to which the total variance in job-
matching patterns is explained by characteristics associated with each level. The model 
demonstrates that both cross-country and cross-school leaving cohorts’ variations are 
significant, yet very small. The contribution of contextual characteristics in explaining 
job-matching patterns is rather limited (jointly 4 percent), especially with regard to the 
within-country over-time variation, which is almost negligible.
Model 1 includes individual covariates. Compositional effects in terms of individual 
characteristics and resources explain 22 and 20 percent of the between and within 
variation in job matching patterns, respectively. Model 2 includes unemployment rate, 
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which controls for the general state of the economy in different countries and years. In 
line with expectations, entering the labour market under adverse economic conditions 
reduces the probability of having a first job that matches the qualification attained. 
This result holds also for the within country variation. This structural condition explains 
6 percent of both the between and within country variation in job matching patterns.
Table 2.1 Multilevel linear probability models showing the effects of qualifications’ transparency at the 
secondary and tertiary level on having the 1st job matched.
M0 M1 M2 M3 M4 M5
Constant .500 .351 .349 .344 .338 .347
Female (ref: male) .049*** .049*** .049*** .049*** .049***














Parents’ level of education (ref: 













Unemployment rate -.012** -.012** -.009* -.010**
Voc. specif. sec. level .035*** .032*** .019^
Voc. specif. tert. level .028** -.006












Variance cnt level .0086*** .0067*** .0062*** .0041** .0032** -
- ICC 3.5
- Variance explained 22 28 52 68
Variance cnt-year level .00099*** .00079*** .00073*** .00071*** .00070** -
- ICC 0.5
- Variance explained 20 26 28 29
Variance ind. Level .2420 .2389 .2389 .2389 .2389 -
- ICC 96
- Variance explained .013 .013 .013 .013
Likelihood-ratio test .000 .005 .000 .010
Source: EU-LFS 2009. *** p<.001, ** p<.01, * p<.05. Macro variables are standardized. N:81067; N 




In order to estimate the contribution of features of the secondary and tertiary 
education system we employ a two-step approach. Model 3 includes vocational 
specificity at the secondary level, which explains 24 and 2 percent, respectively, of the 
between and within country variation in job matching patterns. Model 4 includes both 
features of education and training system. Vocational specificity at the tertiary level alone 
explains 12 percent and 1 percent, respectively, of the between-country and within-
country variation. Both indexes have a positive effect on job-matching patterns.
We hypothesized that the effect of vocational specificity is a generalized effect 
and not due to a composition effect of larger shares of vocationally trained students. 
This is tested by including an interaction effect between the two indices and individuals’ 
education (Model 5). At both the secondary and tertiary level vocational specificity has a 
stronger positive effect on vocationally trained students and on students with a tertiary 
degree. Vocational specificity at the secondary level is beneficial even to generally 
educated school leavers from the secondary level, but to a very small extent, while 
specificity at the tertiary level does not help them to enter the labour market through a 
matched job, but does neither come with a penalty for them. Overall, the expectation 
that vocational specificity has a generalized positive effect is only partially supported.
Basing the estimation strategy of the education-system effects (prevalently) 
on between country variation might be problematic and is reasonable affected by 
confounders not controlled for in the model, which in this case likely include the structure 
of the labour market or the general aspects of the nations’ economic system (note that 
we control for business cycle). To put our results on a more solid ground, Table 2.2 shows 
results disentangling the effect of the two indices in the between and within component.1 
The within-estimate is not affected by unobserved heterogeneity at the country level. 
The index at the secondary level turned out to be significant only when associated with 
cross-country differences in job matching patterns. More precisely, the probability of 
being employed in a first matched job is 17 percentage points lower in countries with 
a low degree of qualifications transparency at the secondary level than in countries 
with high degree. The index at the tertiary level improved matching significantly when 
associated with both between-country and between-school leavers’ cohorts variation. 
The difference in the probability of entering the labour market with a matched job in 
countries with low and high degree of vocational specificity at the tertiary level is 8.5 
percentage points. Within-country effects exploiting the yearly variation (based on the 
year of school-leaving) shows that a high degree of vocational specificity of the tertiary 
1 Due to sample size constraints, it is not possible to differentiate these effects by individuals’ education.
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level increases the probability of having the first job matched by 4.4 percentage points 
with respect to a low level of specificity.
Table 2.2 Multilevel linear probability models showing the effects of vocational specificity at the secondary 
and tertiary level on having the 1st job matched, exploiting both the between- and within-country component.
Model 6
Constant .338
Voc. specificity sec. level (country mean) .051***
Voc. specificity sec. level (yearly deviation) .017
Voc. specificity tert. level (country mean) .028*
Voc. specificity tert. level (yearly deviation) .030*
Variance country level .0028
Variance country-year level .0007
Variance individual level .2389
N 81067
Source: EU-LFS 2009. *** p<.001, ** p<.01, * p<.05. The two indices are standardized.
Results hold also when a two-step multilevel modelling approach is adopted (see tables 
in Appendix). To capture aspects of the education and training system and not merely 
expansion of the tertiary sector, we also ran models including the proportion of tertiary 
graduates at specific country-year points and found that the results hold (results shown 
in Table 2.12 in the Appendix). The effect of the two indices varies depending of the 
specification of job mismatch. Vocational specificity influences more the probability 
of finding a horizontally matched job compared to a job which is vertically matched. 
The effect, though, is even stronger when the combined measure of job mismatch is 
employed. This seems to indicate that the degree of vocational specificity reduces 
efficiency problems, at both individual and societal levels, by allocating school leavers 
to the “right” job (cf. Table 2.14 in the Appendix).
In sum, there is some evidence showing a positive effect of vocational specificity 
at both levels of education on school leavers’ probability of entering the labour market 
with a matched job. By exploiting the between-country and within-country variation, we 
were able to disentangle the association between vocational specificity at both levels 
of education and school leavers probability to end up in a matched job. It is important 
to bear in mind, however, that the variation in job matching patterns is almost entirely 
determined by individual-level characteristics rather than contextual determinants. The 
contribution of features of the training system as well as other contextual characteristics 




Does vocational specificity lead to more equal job matching patterns?
The previous section showed the association between models of vocational systems and 
job matching patterns in a multivariate analysis. Institutional aspects of the ETS, however, 
may influence social groups differently. The organization of the education and training 
system determines, among other things, the distribution of qualifications within a society 
and the way employers rely on formal education for hiring purposes. We argued that 
if employers can rely on qualifications as transparent signals of skills and productivity, 
they will be more prone to use formal education criteria during the recruitment process 
rather than relying on other signals related to parental background. We expect that the 
differences in the probability of having the matched first job across parental-background 
groups should vary across countries and that part of this cross-country variation can be 
explained by vocational specificity at both levels of education.
Figure 2.3 displays the difference in the probability of entering the labour market 
with a matched job between school leavers with highly educated parents and school 
leavers with less well educated parents. In almost all countries persons with low educated 
parents face higher risks of having a mismatch. Between-country variability is relatively 
large, though. The countries that show the largest gap are Romania and Bulgaria. Table 2.3 
presents results from the multilevel analysis. Since we are unable to estimate the within 
effect due to the small sample size of persons with low, medium, and high educated 
parents within each country-year cell, the following analysis focuses on the overall effect 
of our macro variables.
Figure 2.3: Difference in the probability of having the first job matched between school leavers with 
parents with high (ISCED 5/6) and low (ISCED 2 or below) levels of education, by countries
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Table 2.3 Multilevel linear probability models showing the effect of vocational specificity at the secondary 
and tertiary level on having the first job matched among different social origin groups.
Model 7 Model 8 Model 9
Constant .399 .339 .398









Voc. spec. sec. level .029*** .032** .032***
Voc. spec. tert. Level .025** .026** .034*
Voc. spec. ec. lsevel * Parents’ education (ref: 
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Likelihood ratio test 0.733 0.000
Source: EU-LFS 2009. *** p<0.001, ** p<0.01, * p<0.05.
Notes: Macro variables are standardized. N:81067; N country-year:330; N countries: 22. Models are 
net of: gender, age, level and orientation of education, unemployment rate. The covariance between 
parental background groups is not shown.
Model 7 includes parents’ education as random slope at the country level. The variability 
we observed in Figure 2.3 turns out to be significant, which shows that the occupational 
opportunities of different social origin groups are not constant across countries. As a 
robustness check of the results we rerun the analysis excluding Romania and Bulgaria, 
which show the largest variability in job matching patterns between social groups. 
Excluding these countries reduces the variability between the three groups, but the 
variation remains significant.
Model 8 includes the cross-level interaction between parents’ level of education 
and vocational specificity at the secondary level. The latter explains 7 percent of the 
cross-country variability between having parents with a low level of education and 




those having parents with low and parents with a medium level of education. This 
interaction, however, does not improve the model significantly. Model 9 includes the 
cross-level interaction between parents’ level of education and vocational specificity at 
the tertiary level. Models of vocational skills supply at the tertiary level do not explain 
any cross-country variability between having low and medium educated parents; while 
it explains 34 percent of the variability between having low and high educated parents. 
More precisely, only persons of disadvantaged origin benefit from a more vocationally 
specific system at the tertiary level.
Figure 2.4 shows the slope for school leavers with parents with a high level of 
education and parents with a low level of education. In the left-hand box, results for the 
index at the secondary level are shown. Both groups have a positive slope and we do not 
observe any difference with regard to the probability of having the first job matched, 
except for a slightly steeper slope for those with parents with a low level of education. 
The right-hand box shows results for the index at the tertiary level. The gap between 
the two groups is statistically significant when vocational specificity is below the mean 
value. No differences between the two groups are observed at the highest extreme of 
the distribution. Unfortunately, we do not have information on the type of programme 
attended by respondents from different social backgrounds. From previous studies we 
know, however, that the distribution of students across different programmes is socially 
stratified (Schindler and Reimer 2011). Disadvantaged persons are more likely to enrol 
in vocationally oriented programmes compared to persons of advantaged backgrounds. 
This is true also for the tertiary level. The stronger positive effect we observe among the 
disadvantage group could thus be the result of this uneven distribution across programme 
types. Nevertheless, in terms of job-matching opportunities our result clearly show that 
higher vocational specificity at the tertiary level reduces significantly the gap between 
persons of different parental backgrounds, although this may come with larger inequality 
in educational opportunity.
As mentioned above, whether a more efficient and equal allocation of school leavers 
to jobs leads also to a reduction of social stratification processes in labour market 
opportunities depends on the nature of the mismatch among persons of different social 
backgrounds. As is shown in Figure 2.5 persons with low educated parents face, on 
average, a higher risk of being overeducated compared to persons with high educated 
parents. The difference is more accentuated among holders of higher education degrees. 
On the contrary, persons with highly educated parents have a higher probability of being 
employed in jobs that would require higher levels of education as compared to persons 
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with low educated parents. Note that only school leavers with an upper secondary 
qualification can experience undereducation and this group is relative small. This picture 
leads to the conclusion that more vocationally specific education and training systems 
may also reduce the social stratification in job allocation processes by reducing the 
probability of being overeducated for the underprivileged group. Interestingly, and in 
contrast to some of the arguments sustaining the importance of general training in the 
course of fast changing markets, especially the vocational components of the tertiary 
education-system come with an advantage for those labour market entrants from less 
advantaged social backgrounds.
Figure 2.4: Cross-level interaction effects between vocational specificity at the secondary and tertiary 
level and parents’ level of education on the probability of having the first job matched. Interactions are 





We investigated the chance to find a (horizontally and vertically) matched job at labour 
market entry in 22 European countries between 1995 and 2009. Specifically, we assessed 
the importance of features of the education and training system, namely its vocational 
specificity and its change over time. Where the educational system comes with a 
differentiated and well-developed vocational component, especially when work-place-
based, education becomes a clear signal for qualifications and skills of school leavers. This 
eases the appointment to adequate jobs, especially at labour market entry. Employers 
can rely on formal education to a larger extent, making other information, like social 
origin, less important in the recruiting process. Following these arguments, we expected 
more efficient and equal transitions patterns in countries in which qualifications are 
more specific.
Figure 2.5: Over- and underqualification by social class of origin: persons with low (ISCED 2), medium 
(ISCED 3/4) and high (ISCED 5/6) educated parents.
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Previous literature classified educational systems almost exclusively on the basis of 
the secondary level. Countries, however, also differ considerably in the organization of 
tertiary education, which becomes increasing important with the ongoing educational 
expansion, and not necessarily the organization of the two levels is related. We therefore 
distinguished vocational specificity at the secondary and the tertiary level.
We found clear evidence for a positive association between the specificity of 
qualifications at the secondary and at the tertiary level and school leavers’ probability to 
enter the labour market with a matched job. The specificity of educational qualifications 
on the two levels exert independent effects and the extension to the tertiary level 
therefore clearly enriches our understanding of relevant features of the education and 
training system for the school-to-work transition.
Empirical estimates exploit between-country and within-country variation of 
vocational specificity. Despite the limited period we investigated, there is substantive 
within country variation in the prevalence of different study programmes at the two 
levels, and results are also robust when based on the within country variation only. 
This puts the empirical finding on a much more solid ground compared to previous 
studies focusing prevalently on country comparisons. Furthermore, results also hold 
when controlling the overall economic situation and the extent of educational expansion.
As a second main contribution, we showed a slightly stronger association between 
vocational specificity and the chance to find a first matched job among those from 
a less privileged social background compared to those from more privileged origins. 
The specificity of the educational offer can therefore reduce the social gap in finding a 
fitting job. This leads to more equity in occupational opportunity since persons with low 
educated parents have comparatively higher probability to experience negative mismatch 
(undereducation) compared to persons with high educated parents. These results hold 
notwithstanding there might be a certain trade-off between inequality in educational 
opportunities and the reduced relevance of social origin in the job matching process.
Overall we showed that strengthening the specificity of qualifications by increasing 
differentiation and the work-based-training component at the secondary and tertiary 
level increases the linkage between the qualifications and the occupational outcome 
(Andersen and Van de Werfhorst 2010), which leads to more efficient and socially 
equitable allocation of jobs.
Notwithstanding this clear contribution, we want to add a note of caution for 
further research dealing with these macro-micro associations. In order to derive policy 
implications, it is necessary to consider not only the strength of the associations but also 




the outcome. Previous research has mainly concentrated on the association between 
country level contextual characteristics (such as the education and training system) and 
various individual-level labour market outcomes. Little or no attention has previously 
been given to the explanatory power, i.e. whether the variation in the outcome variable 
due to contextual determinants was sufficiently large to draw meaningful conclusion 
about its importance for the outcome. In line with a recent publication by Barbieri, 
Cutuli and Passaretta (2016), we found that a rather small portion of the total variance is 
associated with contextual characteristics. The two macro indexes explain only a limited 
portion of the total variance in individuals job-matches. This does not mean the context 
would be irrelevant, but suggests that features of the education and training system do 
not contribute substantively to the overall outcome, despite the significant and not weak 
effects. We encourage further research on the importance of macro effects for micro 
outcomes to address this issue empirically in order to have a better understanding of 
the real contribution of single contextual determinants in explaining variation in micro 
characteristics.
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Appendix
Table 2.4: Descriptive statistics: macro variables
Vocational specificity secondary level Min/max Mean SD
Not-standardized index 25.4/115 64.8 22
Standardized index -1.76/2.24 0 1
Vocational specificity tertiary level
Not standardized index 0/79.4 29.5 24.4
Standardized index -1.21/2.04 0 1
Unemployment rate
Not standardized 2.5/20.7 8.7 3.7
Standardized -1.58/3.31 0 1
Tertiary share
Not standardized 6.9/37.3 19.9 8.1
Standardized -1.60/2.13 0 1
EPL (temporary)
Not standardized .25/4.75 1.80 1.15
Standardized -1.35/2.55 0 1
Table 2.5: Correlation matrix: macro-level variables (standardized values)
Unemployment EPL-temporary Tertiary ratio Voc. sec. Voc. tert.
Unemployment 1
EPL-temporary 0.26 1
Tertiary ratio -0.31 -0.15 1
Voc. spec. sec. -0.09 -0.12 -0.08 1

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Job-matching patterns in Europe
Table 2.11: Technical notes on higher education systems, by country
Country Notes
AT The proportion of students enrolled in UAS in Austria is rather small for two reasons: first, 
Austria established UAS in the academic year 1994/1995. This means that the first graduates 
exit this programme in the academic year 1998/1999; however, they were only few. Second, 
we do not have reliable information prior 2002, in which the graduation rate was still 
below 10 percent. Starting from 2003 onwards the graduation rate in USA increases, while 
graduation from ISCED 5B programmes declined.
The proportion of students in ISCED 5B is derived from UOE (UNESCO-OECD-EUROSTAT) 
statistics (to see which programmes are classified as ISCED 5B by UOE see ISCED MAPPING). 
Information on UAS is derived from Austrian statistical office. Unfortunately, information is 
available only from 2003.
BE The Flemish community of Belgium has a higher education system similar to the Dutch one. It 
has a binary system. Higher education is provided in professional and academic programmes. 
The system was reformed in 2003 to comply with the Bologna Process. In ISCED 97, 
professional study programmes are classified as ISCED 5B, while in the 2011 version they 
have been upgraded to ISCED 5A. In this classification they are treated as UAS.
Official data from national statistical office are available from the academic year 2005-2006. 
Data on former years (1998-2005) are derived from Eurostat, the others (1995-1997) are 
imputed. It was possible to use the Eurostat database since professional study programmes 
are classified as ISCED 5B and there are not, such as in the Netherlands, short-cycle 
programmes (<3 years).
BG Bulgarian higher education is divided in two main branches: universities and professional 
universities. The second lasts 3 years and prepare students for the labour market. Students 
with a professional university degree can enter a master’s degree at universities (the degree 
differs from more traditional bachelor’s degree). This programme was classified as UAS.
Data are derived from the national statistical institute.
CZ The Czech Republic has a sort of binary system with professional schools and universities. 
Depending on the programme, the former may last between 2 and 3.5 years, however, only 
few students are enrolled in programmes that last less than 3 years (see ISCED MAPPING). 
While the overall graduation rate in professional schools remained unchanged, university 
attendance increased over time considerably.
We have used UOE data on graduates from ISCED 5B. Data prior to 1998 were imputed.
DE Germany has a well-established binary system. Data on university and Fachhochschule 
graduation rate, however, are available only until 2002. The reason is that after the Bologna 
process also the structure of Fachhochschule was adapted to the new reform (3+2) and it is 
not possible to disentangle the two types of higher education programmes. The distribution 
of graduates, however, did not change substantially over time, therefore the bias should not 
be large.
Fachhochschule for the teaching profession was treated as UAS. Data are derived from the 
federal statistical institute.
DK The Danish higher education system provides the following programmes: (1) academy 
professional degree held in University College or in academy of professional higher 
education. It lasts 2 years. (2) Professional bachelor’s degree held in University College or 
in Academy of professional higher education. It lasts between 3 to 4 years. (3) University 
bachelor’s degree held in traditional universities. It lasts 3 years. (4) Master’s degree that 
lasts 2 years.






EE Estonian’s higher education has two main branches: academic and professional higher 
education. The latter lasts 3 years and allows students to apply for a Master’s programme. 
Professional higher education institutions do not provide master’s programmes themselves.
Data derived from the national statistical institute.
ES The Spanish higher education system offers two year higher vocational programmes, 
provided by different institutions which are subjected to the same minimum requirements.
Data are derived from UOE database.
FI Finland higher education system has a binary structure. There are universities and 
polytechnics. The latter provides training only in certain subjects.
Data derived from the national statistical institute.
FR In the French higher education there are some vocational options mainly lasting between 2 
and 3 years and provided by different institutions. The system, however, cannot be classified 
as binary since there is not a clear distinction between universities and UAS.
Data on ISCED 5B is derived from UOE database.
HU Prior to the Bologna reform in 2005, Hungary had two types of higher education institutions: 
colleges (Foiskola) that lasted 4 years, and universities (Egyetem) that lasted between 4 and 
5 years depending of the subject. The bologna reform in 2005 has weakened the distinction 
between these two types of institutions.
Data derived from the national statistical institute.
IT Italy has a unified higher education system.
LV Latvia has established a binary system in 1991. In line with other European countries, two 
types of higher education institutions were introduced: academic and professional higher 
education. This distinction was further stressed in the 1995 reform, while after the Bologna 
reform the legal division became weaker.
We managed to collect data only from 2005. According to several reports, when the 
distinction between academic and professional higher education was introduced, the 
academic track was more attractive (especially in the first years). In the data we have, thus 
starting from 2005, graduates from the professional track are around 60 percent. The 
increase seems to be due to the Bologna reform that has weakened the distinction between 
the two educational tiers. Indeed, after the Bologna reform the 3+2 structure was introduced 
also for the professional branch, reducing the distinction, in terms of status, between the 
two educational institutions.
Therefore, the imputation could have led to overestimated proportions. Models were run 
also excluding Latvia. Results do not change.
NL The Netherlands has a clear-cut binary system.
We derived data from the Dutch statistical institute. We have information on graduates 
from HBO and WO that left formal education. In the Netherlands there are also short-cycle 
programmes classified as ISCED 5B. However, according to UOE statistics only few students 
attend these courses.
NO Higher education in Norway is organized as follow: (1) state university colleges; (2) private/
other university colleges; (3) specialized university institutions; (4) university.
Colleges can also award ISCED 5B qualifications that last 2 years. Most of students attending 
a college, however, attain a Bachelor’s degree (ISCED 5A). What differs is just the length. In 
general, colleges are more professionally oriented (not all subjects are covered though).
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Table 2.11: Continued
Country Notes
PL Tertiary education in Poland is divided in university and non-university institutions (colleges), 
although the latter covers only few subjects/professions. The non-university programmes 
specialize students for the teaching profession and for being social workers. The former was 
introduced in the 90s, while the latter in 2005. They last 3 years.
Data derived from Eurostat database.
PT Portugal has a binary system: universities and polytechnics. The latter, starting from the 
beginning of the 2000, can award short-cycle diplomas (first graduates in the academic year 
2005/2006). The binary system is not clear-cut, though. There are universities that offer also 
courses generally provided by polytechnics. The data we have used, however, control for this 
bias. Polytechnics are classified as UAS, while the short-cycle programmes as ISCED 5B.
Data derived from the national statistical institute.
RO The Romanian higher education system has a unified structure.
SE Besides university, the Swedish higher education system has two to three years programmes 
(classified either as ISCED 4C or ISCED 5B depending on the length). Despite the recent 
increase, participation to these programmes is not high. We decided to consider both 
programmes as ISCED 5B. Both are oriented toward the labour market and have a “death 
end”, which means that they are not designed for students that intend to continue to higher 
levels of education.
SI Until 2005 (before the Bologna reform) higher education in Slovenia was organized as 
follow: (1) short cycle vocational programmes (2 years); (2) professional study programmes 
(3-4 years); (3) academic study programmes (4-6 years). Short-cycle higher education 
programmes ended in 2002, while the first graduates from professional higher programmes 
started in 1996.
SK Slovakia offers university and non-university programmes. The latter, however, is not 
really popular and between 1998 and 2009 it almost disappeared. It lasts 3 years. We have 
classified it as UAS.
Data derived from Eurostat database.





Table 2.12: Multilevel linear probability models showing the effects of vocational specificity at the 
secondary and tertiary level on having the 1st job matched, controlling for other macro-level indicators.
Mod. 1 Mod. 2 Mod. 3 Mod. 4
Constant .338 .334 .336 .359
Voc. specificity at the secondary level (country mean) .053*** .053*** .051*** .050***
Voc. specificity at the secondary level (yearly deviation) .016 .016 .017 .016
Voc. specificity at the tertiary level (country mean) .036** .036** .029* .039**
Voc. specificity at the tertiary level (yearly deviation) .036** .036** .031* .035**
EPL-temporary (country mean) .002 .001 .004
EPL-temporary (yearly deviation) -.017** -.016** -.017**
Unemployment (country mean) -.021 -.024
Unemployment (yearly deviation ) -.007 -.011**
Tertiary share (country mean) -.026*
Tertiary share (yearly deviation) -.024**
Unexplained variance (country level) .0031*** .0031*** .0028*** .0024***
Unexplained variance (country-year level) .00073*** .00063*** .00061*** .00058***
Source: EU-LFS 2009. *** p<0.001, ** p<0.01, * p<0.05. Macro variables are standardized. N:81067; N 
country-year:330; N countries: 22. Models net of parental background, type of formal education, gender 
and age.
Table 2.13: Proportion of respondents across types of job-match
Horizontal mismatch Horizontal match
Vertical mismatch 16 % 10%
Vertical match 24% 50%
Table 2.14: Multilevel linear probability models showing the effects of vocational specificity at the 
secondary and tertiary level on having the first job vertically matched, horizontally matched and both 








Voc. specificity at the secondary level (country mean) .026** .047*** .050***
Voc. specificity at the secondary level (yearly deviation) .016 .005 .016
Voc. specificity at the tertiary level (country mean) .030** .033* .039**
Voc. specificity at the tertiary level (yearly deviation) .018 .026* .036**
Source: EU-LFS 2009. *** p<0.001, ** p<0.01, * p<0.05, +p<0.10
Notes: Macro variables are standardized. N: 81067; N country-year:330; N countries: 22. Models are net 
of: parental education, gender, age, level and type of education, unemployment rate.
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Table 2.15: Linear probability models showing the effects of vocational specificity at the secondary and 








Constant .622 .584 .340









Voc. specificity at the secondary level .022** .027** .032**
Voc. specificity at the tertiary level .019* .028** .033**
Voc. specificity at the secondary level * Parents’ education 









Voc. specificity at the tertiary level * Parents’ education (ref: 









Random slopes (country level)









Source: EU-LFS 2009. *** p<0.001, ** p<0.01, * p<0.05. +p<0.10
Notes: Macro variables are standardized. N: 81067; N country-year:330; N countries: 22. Models are 
net of: gender, age, level and orientation of education, unemployment rate. The covariance between 
parental background groups is not shown.
Table 2.16: Fixed effects estimates (EDV) showing the association between country level features and job-
matching patters (N 330). Two-step multilevel modelling approach. Effects decomposed in the between- and 
within-country components.
M1 M2 M3 M4
Voc. specificity at the secondary level (country mean) .070*** .070*** .067*** .066***
Voc. specificity at the secondary level (yearly deviation) .018 .020 .022 .017
Voc. specificity at the tertiary level (country mean) .040*** .040*** .031*** .039***
Voc. specificity at the tertiary level (yearly deviation) .070*** .070*** .061*** .062**
EPL-temporary (country mean) -.000 -.002 .000
EPL-temporary (yearly deviation) -.017 -.017 -.017*
Unemployment (country mean) -.027*** -.030***
Unemployment (yearly deviation ) -.009 -.008
Tertiary share (country mean) -.020***
Tertiary share (yearly deviation) -.005
R2-adjusted .51 .51 .55 .57
Source: EU-LFS 2009. *** p<0.001, ** p<0.01, * p<0.05. Notes: predicted probabilities were estimated 





Table 2.17: Fixed effects estimates (EDV) showing the association between country level features and job-
matching patters by parental background. Two-step multilevel modelling approach
ISCED 1/2 ISCED 3/4 ISCED 5/6
M1 M2 M1 M1 M2 M1
Voc. specificity at the secondary level .073*** .070*** .070*** .065*** .046*** .041***
Voc. specificity at the tertiary level .038*** .035*** .052*** .054*** .012 .017*
EPL-temporary -.009 .004 -.005
Unemployment -.019* -.028*** -.021**
Tertiary share -.009 -.026*** -.028***
R2-adjusted .24 .25 .42 .48 .11 .16
N 327 330 330
Source: EU-LFS 2009. *** p<0.001, ** p<0.01, * p<0.05. Notes: predicted probabilities were estimated 
for each country-year separately controlling for parental background, type of formal education, gender 
and age.
Figure 2.6: Between-country and within-country variation is job matching patterns
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Educational upgrading, career advancement, and 
social inequality development from a life-course 
perspective in Germany 2
2 This is a co-authored chapter with Steffen Schindler, University of Bamberg. This chapter is currently R&R 
at Research on Social Stratification and Mobility.
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Chapter 3
Abstract: This chapter employs data from the adult cohort of the German National 
Educational Panel Study (NEPS) to investigate the extent to which upgrading of 
educational credentials over the life course influences the social stratification of labour 
market outcomes. We argue that credentials upgrading should be an important predictor 
of both inter- and intragenerational mobility, especially in Germany where occupational 
and educational attainment are tightly linked. Indeed, we show that career progression 
in Germany is dependent upon re-enrolment into formal education and that the gains in 
occupational status are hierarchically distributed across types and levels of educational 
upgrades. While much more persons of disadvantaged social background are at risk of 
upgrading, persons of advantaged backgrounds are both slightly more likely to upgrade 
and to upgrade to qualifications leading to the highest expected premiums. Despite these 
differences, educational upgrading does not alter the overall level of social stratification 
in occupational status attainment.
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Introduction
The literature on school-to-work transitions has often treated the end of schooling 
and the entry into employment as if individuals would leave education and enter the 
labour market in a single step (i.e. Shavit and Müller 1998, Wolbers 2007, Kogan et al. 
2011). However, the development of life-course research and the increasing availability 
of longitudinal datasets have underlined the importance of treating school-to-work 
transitions as a sequence of events characterised by multiple numbers of status 
activities and status shifts (Brzinsky-Fay and Solga 2016). In other words, the increasing 
complexity of young adults’ pathways into the labour market challenges the attempt to 
define job entry as a single and coherent event. Rather, it should be seen as a period 
in which individuals switch between episodes of schooling and employment before 
“career maturity” is reached (i.e. Hillmert and Jacob 2003, Hillmert and Jacob 2010, 
Jacob and Weiss 2010), or combine work and education, postponing the attainment of 
a qualification (Roksa and Velez 2010, Weiss and Roksa 2016).
Still little is known about the dynamics that this creates in the formation process 
of social inequality. While the literature has extensively documented the importance of 
education in explaining the association between social origin and individuals’ position 
in the labour market (Breen and Luijkx 2004), we know less about the extent to which 
dynamic processes of educational upgrading influence the level of social stratification 
(Blossfeld et al. 2014). For that reason, this chaper explores how credentials upgrading 
after labour market entry affects the association between social origin and labour market 
returns. We concentrate on Germany, which is a country with a tight linkage between 
educational credentials and labour market outcomes.
With this, we add to the literature by combining two strands of research. On the 
one hand, intergenerational social mobility research has typically been concerned with 
the mediating role of final educational outcomes in the association between social origin 
and destination (Breen et al. 2009). On the other hand, life-course oriented research on 
socially selective re-enrolment into formal education has typically focused on specific 
transition patterns, for instance from post-secondary to higher education (Jacob and 
Weiss 2010, Weiss 2013). By bringing together the two perspectives, we argue that 
inter- and intragenerational mobility should be assessed jointly in order to gain a deeper 
understanding of the dynamic aspects in the formation of social inequality. This helps 
to identify if and how social selectivities in educational upgrading have diminishing or 




As we will argue below, the extent to which educational upgrading processes are 
able to impact the overall level of social stratification is a function of three factors: First, 
the labour market premiums that are attached to educational upgrading from and to 
different educational levels, second, the distribution of initial educational attainment 
within social origin groups (e.g. the distributions of persons at risk of upgrading), and 
third, the social selectivities in upgrading rates (conditional on being at risk). This article 
contributes to the literature by providing evidence on all three aspects. We will assess 
to what extent the cumulative effect of these factors still alters the level of social 
stratification after labour market entry.
The German context
The extent to which education and labour market returns are linked depends on the 
institutional contexts that exist in different countries (e.g. Müller and Gangl 2003). 
Germany is a prime example of an occupational labour market, where education and 
training exhibit a high level of vocational specificity. This has several implications that 
are important with regard to the role of educational upgrading. First, professional skills 
are largely transmitted in the education and training system, which means that labour 
market outcomes are highly stratified by formal educational credentials. Second, for that 
reason, Germany displays a comparatively low level of occupational mobility after initial 
labour market placement (cf. Mayer et al. 2010). Third, for those cases when occupational 
changes from a lower-level to a higher-level job occur, it can be expected that they 
are most likely based on the previous obtainment of a respective higher-level formal 
credential.
The German educational system can be described as a combination of general 
schooling and vocational or higher education. A characteristic feature of Germany’s 
school system is its early between school-tracking in lower secondary education, which 
channels students into an academic trajectory preparing students for higher education, an 
intermediate track leading into vocational programmes aimed for salaried employment in 
clerical occupations, or a lower-level track leading into vocational programmes preparing 
students for (semi-)skilled manual occupations. Certificates obtained in vocational 
or higher education are an important requirement to access qualified occupations, 
while entering the labour market without vocational credentials is connected to clear 
disadvantages (Müller et al. 1998). The largest majority of German school leavers enter 
the labour market with secondary vocational training. The predominance of school 
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leavers with vocational training has kept returns to higher education high, whereby the 
wage distance between school leavers with vocational training and graduates of higher 
education is larger than the distance between school leavers with and without vocational 
training (Lauer and Steiner 2000, Hillmert and Jacob 2003).
Due to its tracked secondary school system, Germany has often been conceived 
of as an educational system where later-life occupational outcomes are to a large 
extent predetermined by school track allocation in lower secondary education. Since 
track allocation follows highly socially selective patterns, the tracked school system has 
been suspected of being a major source of the strong association between social origin 
and destination. However, this view neglects that the German education and training 
system offers ample opportunities for educational upgrading after the obtainment of 
a first educational or vocational certificate (Jacob and Tieben 2010, Weiss 2013). Two 
patterns can be distinguished. The first pattern comprises of sequential upgrades in the 
education and training system before people enter the labour market. The second pattern 
describes persons who are in the labour market already and re-enter the educational 
system to acquire a higher-level educational or vocational credential. In this context, it 
is also important to acknowledge that the vocational credentials that can be obtained 
in the German vocational training system comprise of a large variety of hierarchically 
ordered degrees, most of which can be obtained at institutions of further education. 
Hence, it is common for persons who already hold a credential to obtain an additional 
school or vocational degree, or upgrade their existing vocational degree to a higher-level 
post-secondary vocational credential or to a higher education degree.
Following this, we argue that the aforementioned expectation on occupational 
stability over the life course may change once we take into account individuals’ decisions 
to re-enrol into formal education later in life. Due to the close linkage between formal 
credentials and access to occupations in Germany, educational upgrading should be an 
important way to improve labour market outcomes substantially. In addition, while the 
early-tracking German educational system is known to display a high degree of social 
selectivity in educational participation, educational upgrading processes might have 
either an attenuating or reinforcing effect on social inequality in educational attainment. 
Given the tight linkage between educational credentials and labour market outcomes, 






The development of labour market social stratification over the life course.
We start our theoretical considerations with some general expectations about the 
life-course development of the social stratification of labour market outcomes in a 
hypothetical situation without any educational upgrading. Given the social stratification 
of educational attainment and the strong coupling of credentials and occupations, 
occupational destinations at labour market entry are highly stratified with respect to 
social origin. Since career progression and the life-course development of labour market 
returns can be assumed to be steeper for higher-level occupations than for lower-level 
occupations (Bönke et al. 2011) it can be expected that the gap in labour market returns 
between people of privileged and disadvantaged social origin widens even more across 
the occupational career. Hence, persons of privileged origin would enjoy a cumulative 
advantage in the development of their labour market outcomes (DiPrete and Eirich 2006). 
This certainly holds true for all labour market outcomes that are subject to any sort of 
progression over time, such as earnings or even firm-internal career ladders (Doeringer 
and Piore 1971). However, since – in the absence of formal educational upgrading – job 
changes after first labour market placement are not very common in the German labour 
market (Kurz et al. 2006, Mayer et al. 2010), one would not expect to observe pronounced 
processes of cumulative advantage with regard to any occupation-based outcomes, such 
as occupational status or social classes. Hence, in contrast to changes in the stratification 
of earnings, which we would expect to be the result of a combination of cumulative 
advantage and educational upgrading, one would expect life-course changes in the social 
stratification of occupational outcomes to be almost exclusively due to upgrading of 
formal educational credentials.
Influence of upgrading
There are three key factors through which educational upgrading influences the overall 
level of social stratification in labour market outcomes.
The first factor relates to the different sizes of the populations from different social 
groups that are at risk of upgrading. The extent to which educational upgrades are able to 
alter the distribution of labour market outcomes of a given social group is determined by 
the number of people belonging to that group that are at risk of educational upgrading. 
This means that the higher the number of persons of a given social group that has only 
attained low levels of education, the higher the number of persons that are still able (at 
risk) to upgrade. Note that the size of that sub-group in the risk set is both a function of 
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the absolute size of the complete social group and the share of group members with low 
levels of education. Since initial educational attainment is known to be socially stratified 
in all Western societies (Breen et al. 2009), it can be expected that this factor operates in 
favour of the socially disadvantaged groups (as long as their overall group sizes are not 
significantly smaller than those of the socially advantaged groups).
The second factor relates to social differences in the conditional likelihood to 
upgrade. Changes in the overall level of social stratification of occupational outcomes 
are also influenced by social differences in the propensity to upgrade educational 
credentials among those at risk. The compensatory advantage mechanism suggests 
that individuals coming from privileged backgrounds are less affected by prior negative 
outcomes compared to underprivileged peers (Bernardi 2014). This expectation is based 
on the assertion of two core arguments. On the one hand, persons from privileged 
backgrounds possess more resources to accomplish an upward correction of their 
educational attainment. On the other hand, they also have higher incentives to reach 
higher-levels of occupational outcomes, which can be derived from the arguments related 
to the motive to avoid social demotion underlying relative-risk aversion theory (Breen 
and Goldthorpe 1997). Following this argument, the conditional propensity to upgrade 
should be higher among persons of privileged compared to underprivileged backgrounds.
However, the propensity to upgrade could also be influenced by selection 
mechanisms, such as crowding-out processes or insurance strategies. Crowding-out 
processes can follow from educational expansion when labour market positions that 
have been accessed by persons with lower levels of education are increasingly occupied 
by persons with higher levels of education. Such a devaluation of credentials can raise 
the perceived benefits of educational upgrading. In the German context, the overall 
prevalence of crowding-out processes seems to be rather low, while in particular, 
persons with lower levels of education appear to be exposed to decreasing labour market 
returns relative to persons with higher-level degrees (Klein 2011). Generally, one would 
expect crowding-out processes to primarily influence the investment into initial levels 
of education. If, however, knowledge about the devaluation of educational credentials is 
socially stratified through information asymmetries, it might indeed cause more persons 
of disadvantaged origin than persons of privileged origin to correct their educational 
credentials via upgrading. Insurance strategies, instead, apply when persons aim at higher 
educational credentials but are too risk-averse to enter programmes leading to these 
credentials directly. Then, the strategy is to obtain less risky lower-level credentials first, 
which act as a fallback option, before higher-level degrees are pursued. In this case, 




Hillmert and Jacob 2003). Insurance strategies should be more common among students 
of disadvantaged social origin (Hillmert and Jacob 2003), since they tend to be influenced 
more by risk-aversion (Breen et al. 2014). This mechanism would cause the distribution 
of disadvantaged persons at risk of upgrading to comprise more of persons who have 
ambitions for higher-level occupational outcomes. This example makes clear that social 
selectivities in educational upgrading are also a function of selection processes into 
initial levels of education.
While the compensatory advantage mechanism works towards enhancing the 
upgrading rates more among persons from privileged than from underprivileged groups, 
crowding-out processes and insurance strategies rather enhance the upgrading behaviour 
among persons from disadvantaged social groups. So far, however, all existing empirical 
evidence points towards a pattern which sees the former mechanism dominating the 
latter two mechanisms (Hillmert and Jacob 2010, Schindler 2015). Hence, it can be 
expected, that the second factor (conditional propensities to upgrade educational 
credentials) operates in favour of privileged social groups.
The third factor concerns social differences in the quality of educational upgrading. 
This relates to both the distances between the initial and the new educational level that 
people bridge through upgrading and the labour market premiums that are attached 
to the respective types of upgrading. It might be obvious that the larger the difference 
between the initial and the new educational level, the larger the premium of the 
upgrade. As a consequence of the social stratification of initial educational attainment, 
persons from underprivileged groups might thus have the biggest potential to gain the 
largest premiums. On the other hand, due to investment and opportunity costs, it can 
be expected that upgrades that cover short distances between educational degrees 
are more common than upgrades that bridge large distances. This would mean that 
upgrades of persons from disadvantages backgrounds should cluster more at lower to 
medium qualification levels and upgrades of persons from privileged backgrounds more 
at medium to higher qualification levels. It can also be expected that the quality of 
upgrading increases as we move upward on the educational hierarchy with high-level 
educational credentials leading to the highest labour market premium. This should be 
especially true in Germany where the predominance of school leavers with vocational 
training has kept returns to higher education high. Hence, it can be expected that the 
third factor (quality of upgrading) works in favour of the privileged social groups.
Whether, over the life course, the cumulative effect of these three factors leads 
to an increase or decrease of the level of social stratification of labour market outcomes 
depends on the weight that each of the three factors possessed. As this cannot be 
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derived analytically, it remains to be clarified empirically, which we will accomplish in 
the remainder of this chapter.
Data and methods
Data and variables
The chapter draws on data from Starting Cohort 6 of the National Educational Panel Study 
(NEPS, version 6.0.1), which provides rich retrospective life-course information from a 
random sample of adults in Germany. Individual career trajectories were reconstructed 
starting from the first significant job (which is operationalized as the first employment 
episode longer than twelve months and 20 hours weekly working time) until the last 
employment episode. Careers refer to the whole period in the labour market, thus 
including gaps (non-employment episodes such as unemployment, parental leave, and 
other gap episodes), and are reconstructed on a monthly basis. After listwise deletion, 
our working data set contains information on 10,779 individuals and 2,360,341 monthly 
spells.
Our key dependent variable is the International Socio-economic Index of 
Occupational Status (ISEI, Ganzeboom et al. 1992), which was derived from the 1988 
version of the International Standard Classification of Occupations (ISCO-88). The 
scale ranges from 16 for occupations with the lowest to 90 for those with the highest 
socioeconomic status. Information on ISEI are recoded on a monthly basis for each 
employment episode. Using ISEI as an indicator of labour market outcomes means that 
any intra-individual change in its value implies a change of the occupation. One advantage 
of ISEI is that it can be considered as a continuous measure of occupational status, so 
that any increase should indicate an improvement in occupational status. On the other 
hand, one should note that by relying on ISEI we do not capture any within-job variation 
of labour market outcomes, such as earnings progression.
Our key independent variable is social class of origin, measured through a three-
fold collapse of the EGP schema. It differentiates among the salariat (EGP I and II), the 
intermediate (EGP IIIa, IV, and V) and the working (EGP IIIb, VI, and VII) classes.
Our key mediating variable is educational attainment, which we measure as a 
combination of school leaving certificates and vocational degrees. The school leaving 
certificates comprise of the three levels of the German school system: Basic (Hauptschule), 
Intermediate (Mittlere Reife) and Abitur (Hochschulreife). The vocational categories 




secondary vocational training (VOC2), and higher education (HE). By combining school 
leaving certificates and vocational degrees, we end up with ten different categories in 
our variable of educational attainment (note that higher education can only be combined 
with Abitur). Educational attainment is recoded on a monthly basis.
We consider as educational upgrading any upward change in the level of education 
irrespective of whether the person exited the labour market in order to obtain the 
credential or obtained it in further education programs that took place alongside the job.
In our analyses, we also control for a number of important variables in order to 
avoid confounding influences. However, the way in which we control for these variables 
differs by the type of analysis. To avoid confounding cohort effects, we conduct all our 
descriptive analyses separately by birth cohort. We distinguish three birth cohorts: 1944-
1954, 1955-1964, 1965-1975. When estimating returns to upgrading (section 3.5.1) we 
control for age, age squared, gender, birth cohort, career, career squared, parental 
education (three categories: low, medium, high), social class of origin, and area of birth 
(East Germany, West Germany, abroad). When estimating the development of the gap 
in average ISEI between social classes (section 3.5.3), we control for wave, area of birth, 
and we interact career with both cohort and gender.
Analytical strategies
In order to estimate the average gains in ISEI associated with educational upgrading, our 
modelling strategy follows a difference-in-differences logic combined with a matching 
procedure. Our aim is to estimate the returns to upgrading by comparing the development 
of average ISEI over a constant time interval between people who do and do not upgrade 
their educational credential, who otherwise share similar characteristics. Unfortunately, 
the data has its limitations regarding the measurement of observable characteristics that 
account for selection into upgrading. Hence, it is likely that our results are somewhat 
overestimating the returns to upgrading, which is why they cannot be interpreted as 
causal estimates.
We estimate the average ISEI gains for upgraders by running separate models for 
each initial level of education, which means that each model contains individuals who 
hold the same educational credential at the beginning of their employment career. In 
each model, persons who never upgraded their credential constitute the control group. In 
order to create common support for our estimates, we restrict the set of initial ISEI values 
in the control group to be identical to the set of initial ISEI values in the treatment group 
(upgraders). Persons in the control group might enter the data set multiple times but 
with different sequences in their employment careers: For each person in the treatment 
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group we consider the elapsed time since labour market entry up until they have obtained 
their upgraded credential. For persons from the control group who share identical initial 
ISEI values, we consider the ISEI value after the same amount of elapsed time. Since 
each single person from the control group can serve as matching partner for several 
persons from the treatment group with different observation periods, people from the 
control group enter the data several times. In order to match on the elapsed time, we 
use intervals of 6 months up to the 60th month. We also create an additional data entry 
in the control group with an interval that equals the average duration of interruption 
among those in the treated group that show an interruption longer than 5 years (which 
is a marginal group). In other words, we employ a one-to-many matching procedure: 
each person from the treatment group are matched with all persons in the control group 
that share identical initial ISEI and the same elapsed time. When estimating the average 
ISEI gains, we employ the following model (separately for each initial level of education):
𝐼t=𝛽0+𝛽1𝑈t+𝛽2𝐼t–1 +𝛽3𝑇t+𝛽4𝐶
where each observation has two data entries (at t and t-1) for both ISEI and education. 
I denotes ISEI, Ut is a set of dummy variables indicating the credential at time t, Tt is the 
elapsed time between t-1 and t, and C is a vector of the control variables described above.
We employ random effects growth curve models in order to estimate social 
inequality development over individuals’ working life. We choose random instead of 
fixed effects specification – which would estimate coefficients for time-varying variables 
free of unobserved heterogeneity bias – since in this paper we are more interested 
in (descriptive) career trajectories across different social groups and the mediating 
role of education. Career progression is estimated within ten 30-month intervals. The 
piecewise technique has the advantage to analyse career progression without requiring 
a predefined functional form. Spline coefficients tell us how much of occupational status 
change monthly after labour market entry in the first 2.5 years, between 2.6 and the fifth 
year, and so on for each spline interval up until 25 years. Models include the ten splines, 
social class, cohort, gender, dummies for waves, area of birth and education, and a linear 
specification for age at labour market entry. They also include interaction terms between 
the splines and each of the latter variables. In order to have rather similar career lengths 






In the following analyses, we proceed in three steps. First, we give an overview of the 
prevalence of educational upgrading and analyse to what extent upgrading is generally 
associated with changes in ISEI levels. Second, we describe the levels of social selectivity 
in the distribution of persons at risk of upgrading and the prevalence and quality of 
educational upgrading. Third, and finally, our main analysis is devoted to changes of 
social inequality in labour market outcomes across the life course. We analyse to what 
extent these changes are due to socially selective educational upgrading. In order to 
control for cohort effects in our most central descriptive analyses, we provide them 
separately by cohort.
Educational upgrading in Germany and average ISEI gains
Table 3.1 displays the distribution of initial education at labour market entry and 
educational upgrading rates within categories of initial education, comprising all birth 
cohorts (the general patterns do not differ substantially between cohorts, c.f. Table 3.3 
in the Appendix). The second column shows the distribution of initial levels of education. 
It can clearly be seen that most persons enter the labour market with a vocational 
credential. The most important categories are Basic+VOC1, Intermediate+VOC1, and 
Higher Education.
The remaining columns display upgrading rates within each category of initial 
education. It can be seen that persons who decide to attain a higher-level qualification 
after a first period in the labour market are not a marginal group. In total, about 17 
percent of the persons who entered the labour market engaged in educational upgrading. 
Three main patterns of upgrading can be observed. First, educational upgrading is more 
likely if the initial credential is only a general school certificate but not a vocational 
degree. This is in particularly true for persons who enter the labour market with an 
Abitur. Here we observe quite large upgrading rates to higher education. Note however, 
that our coding rules for a significant job (at least one year duration and 20 hours weekly 
working time) might classify persons who are bridging the waiting time for a study place 
in higher education with a low-skilled job as having entered the labour market. This 
has to be taken into account when considering the ISEI gains through upgrading in this 
particular group – which, however, is a rather marginal category. Second, upgrading is 
also very common from vocational training to higher-level post-secondary vocational 
training – irrespective of the school certificate. Third, upgrading to a higher education 
degree is common among persons holding an Abitur – irrespective of the level of their 
vocational degree.
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Figure 3.1 displays the development of average ISEI over the life course among upgraders 
and non-upgraders by types of qualification at labour market entry for persons born 
between 1965 and 1975. The patterns are quite similar for the other cohorts, which 
can be found in the appendix (Figures 3.7 and 3.8). In line with our general expectation, 
occupational upward mobility in Germany occurs almost exclusively in the group of 
individuals that upgrade their educational degrees. In contrast, the career growth for 
non-upgraders is rather flat, indicating occupational stability over the life course. This 
result is in line with previous research describing the German employment system as 
being stratified along educational qualifications.
Table 3.2 presents results from the models estimating average ISEI gains through 
upgrading. Coefficients refer to the average predicted increase in ISEI that results 
from moving from a lower to a higher qualification, holding constant initial ISEI and 
education, labour market experience, cohort, gender, and the duration of labour market 
interruption. Initial qualifications held at labour market entry and their average ISEI levels 
are indicated in the last row of Table 3.2, while the qualification of destination is reported 
in the first column. Models are run separately for each initial qualification. Educational 
mobility can be clustered into three groups: first, individuals who upgrade by attaining a 
higher-level general qualification; second, individuals who upgrade by attaining either a 
vocational qualification or a higher-order vocational qualification (including a university 
degree); third, individuals who upgrade by attaining both general as well as vocational 
qualifications. Some of these results must be interpreted with caution, given the rather 
small sample size in some cells. Due to the close nexus between qualifications and 
occupations, we expected that labour market premiums in the German context are 
largely determined by the combination of the level of general education and the type 
and level of specialized training attained by students. It is the combination of general and 
specialized training that gives access to the large variety of occupations.
Our results support the view of the German labour market as being highly stratified 
along educational qualifications. As shown in the last row of Table 3.2, the average ISEI 
increases with levels and types of initial general and vocational training substantially. 
Furthermore, occupational mobility is to a large extent determined by the combination 
of general and vocational qualifications. In order to progress through the occupational 
ladder, both general and vocational skills need to be upgraded simultaneously. 
Upgrading only one or the other reduces substantially the opportunities of occupational 
advancement. This is in line with previous literature showing how vocational training 
opportunities in Germany can be grouped hierarchically into segments according to the 
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Upgrading from the lowest school-leaving certificate, which should lead to 
occupational opportunities in the unskilled job market, to a secondary vocational 
qualification leads to rather limited occupational advancement. This result could be 
explained by the substantial contraction of this segment of the labour market (Schneider 
and Tieben 2011). A small ISEI increase is also observed when individuals attain a 
secondary vocational qualification from an intermediate school-leaving certificate. 
However, persons with this level of general education have, on average, a comparatively 
high ISEI at labour market entry. In short, at the lowest extreme of the educational 
distribution attaining a secondary vocational qualification leads to similar occupational 
opportunities as upgrading to higher levels of general education, which is in contrast 
with the long-standing evidence describing vocational training in Germany as being the 
only entry ticket to all segments of the labour market (i.e. Shavit and Müller 1998). On 
the other hand, the highest premium is associated with attaining a university degree, 
which outdistances all other qualifications, as we hypothesized.




As a sensitivity check, we replicated this analysis using an ISEI outcome variable 
with a 12 months time lag. With this, we take into account that some persons upgrade 
their credentials while they are still in their initial job and might transfer to a higher-level 
job with some delay after obtaining the new educational degree. However, this does not 
influence the findings (c.f. Table 3.4 in the Appendix).
Distribution of educational qualification and educational mobility over the life course 
by social origin
To give an impression of the social stratification of educational attainment at labour 
market entry, Figure 3.2 displays the distributions of initial qualifications by cohort. 
Although slightly decreasing, the distributions show clear patterns of social stratification 
of educational attainment in all cohorts. This means that, as expected, the potential to 
upgrade to higher levels of education is more pronounced among disadvantaged social 
groups.
Figure 3.3 displays re-enrolment rates by the initial level of education at labour 
market entry and by social background for the three birth cohorts. We reasoned that 
social selectivities in educational upgrading rates can be influenced both by processes 
which operate in favour of privileged social groups (compensatory advantage) and 
processes that work in favour of underprivileged groups (such as risk averse educational 
decisions or information deficits about labour market outcomes). As a general pattern 
we might conclude that – with some exceptions – upgrading rates tend to be highest 
among persons from privileged social groups. This is in line with observations from 
previous research that processes of compensatory advantage seem to dominate over 
such genotypical processes that operate in favour of disadvantaged social groups. In 
our data, this pattern appears clearest for the youngest cohort and least pronounced in 
the oldest cohort.
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Figure 3.2: Distribution of educational attainment at labour market entry, by birth cohort
However, the figures only relate to upgrading rates conditional on the initial level 
of education at labour market entry. For an assessment of influence that these types 
of upgrading have on changes in the overall level of social stratification of occupational 
outcomes, it is necessary to weight these conditional upgrading rates with the share of 
persons from a given social group that is in the respective category of initial education. 
For that reason, Figure 3.4 displays the share of the overall social origin groups that 
are in the respective upgrading categories (for example, two percent of all persons 
from the working class engage in educational upgrading from a basic school leaving 
certificate). A pattern that is common to all birth cohorts is that comparatively higher 
shares of the privileged social groups are upgrading from higher levels of education while 
comparatively higher shares of the disadvantaged groups are upgrading from lower levels 
of education. A similar pattern emerges if the social selectivities in the destinations are 
considered: persons from privileged social origin tend to upgrade comparatively more 
often to higher levels of education (c.f. Figure 3.9 in the Appendix). If we take into account 
that the average increase in ISEI tends to be higher the higher the educational level of 
the upgrade, these differences, although limited in size, could lead to a slight increase 
of inequality over the life course.
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Figure 3.3: Educational upgrading rates by initial level of education and social origin




Occupational stratification development and the impact of educational upgrading on 
differentials in career progression
To analyse the extent to which educational upgrading influences the level of social 
inequality in occupational placement across the life course, we now assess how the 
different mechanisms of socially selective upgrading operate cumulatively. We reasoned 
that the development of social stratification in occupational outcomes is determined by 
three factors. First, the share of a social group at risk of educational upgrading; second, 
the position in the educational distribution in which the share of a social group at risk of 
educational upgrading tends to concentrate; third, the conditional propensity of a social 
group to upgrade. Following the results shown in the previous sections, we found that 
the first factor works in favour of the disadvantaged social groups while the second and 
third factors work in favour of the privileged social groups.
 
Figure 3.5: Development of average ISEI over the career cycle, by social origin
Figure 3.5 gives a first descriptive overview of the development of average ISEI by 
social origin. While the average ISEI increases over the career for all social classes, the 
figure already shows that these increases develop rather parallel. Hence, the descriptive 
plot already indicates that the level of social stratification in socio-economic status does 
not change substantially over the life cycle. Note that in the youngest cohort the figures 
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after 12 years of job experience have to be discarded due to the underrepresentation of 
persons holding a higher education degree.
To analyse this development in a more formal way, we estimate growth curve 
models that predict social differentials in ISEI development over the career. In order to 
estimate the extent to which educational upgrading contributes to the development of 
social inequality, we employ a three-step approach. In Model 1, we estimate the gross 
effect of parental background on career progression (controlling for wave, the interaction 
between birth cohort and career, and between sex and career). In Model 2, we control for 
education at labour market entry. In Model 3, we control for the time-varying measure of 
education. This approach allows estimating the role re-enrolment plays in the formation 
process of social inequality over the life course. Figure 3.6 displays the results (we provide 
the regression table in the Appendix, Table 3.5).
In line with previous research, Model 1 shows a large differential between persons 
from the working and the salariat classes; however, over the life course initial disparities 
remain rather stable. Model 2 controls for educational attainment at labour market 
entry. Most of the gap at labour market entry is indeed explained by initial differences 
in educational attainment among social groups. This is in line with the long-standing 
evidence in social stratification literature that educational attainment is a strong mediator 
of the relationship between social origin and occupational destination (i.e. Breen and 
Luijkx 2004). Model 3 includes the time-varying measure of educational attainment. 
Since inequality is rather stable over the life course, there seems to be little to no value 
in educational upgrading for occupational inequality. We observe, however, a reduction 
of the differential in the first five years after labour market entry, when re-enrolment 
is more likely to occur. In short, educational upgrading does not alter the inequality 




Figure 3.6: Random effects growth curve models of ISEI, coefficients of social origin
Note: Models include ten splines, interaction terms between splines and social class, cohorts, and gender, 
dummies for waves, area of birth and education, and a linear specification for age at labour market entry. 
Individuals’ careers are right-censored at 300 months (25 years).
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Conclusion and discussion
In this article, we have analysed the extent to which educational upgrading after labour 
market entry influences the level of social stratification in occupational status in Germany. 
We expected that educational upgrading in Germany should be the most relevant 
predictor of occupational advancement, due to the tight linkage between educational 
credentials and labour market outcomes. Our analyses seem to support this expectation. 
While we see virtually no improvement in the average occupational status among persons 
who do not upgrade their educational credential, we do see substantial increases of the 
average ISEI for upgraders.
The evidence which describes occupational opportunities in Germany as being 
hierarchically distributed across types of qualification is clearly substantiated by our 
findings as well. First, we have shown that career advancement in Germany is rather 
stable, unless individuals decide to upgrade their educational credentials by attaining 
higher levels of education. Second, we have shown that gains in ISEI associated with 
educational upgrading are largely dependent upon the combination between general and 
vocational training, with remarkably higher returns as individuals attain both higher levels 
of general education and higher order vocational qualifications. In line with previous 
studies (Lauer and Steiner 2000), we have also found that attaining a university degree, 
irrespective of the point of departure, leads to the highest return. Conversely, we 
provided evidence for a rather limited pay-off associated with educational upgrading 
at the lowest extreme of the educational distribution, which might be a sign of the 
contraction of this segment of the labour market.
In regards to the potential of educational upgrading to impact the level of social 
stratification in occupational outcomes, we have identified three relevant aspects that 
can be expected to follow socially selective patterns: the number of persons at risk of 
upgrading, the upgrading propensities of those at risk, and the quality of educational 
upgrading. Our results indicate that the first factor operates in favour of persons from 
disadvantaged social backgrounds, while the latter two factors work in favour of those 
from privileged social backgrounds. However, in total, these processes do not alter the 
level of social stratification in occupational outcomes over the occupational life course. 
Instead, our results seem to confirm the view that the social stratification of initial 
educational attainment is the key driving force of the social stratification of labour market 
outcomes. At first glance, this might be unsurprising, since the German labour market 
is known to follow the “occupational labour market” model (Marsden 1986), which is 




the labour market. Our results still add to the existing literature. First, we have shown 
that educational upgrading is not actually a marginal phenomenon in the German labour 
market since 17 percent of labour market entrants engage in some sort of upgrading 
afterwards. Second, it has been shown that those who do upgrade their educational 
credentials actually tend to improve their occupational status. Third, we have clarified 
that – as far as occupational status is concerned – job mobility patterns do not describe 
any processes of cumulative advantage nor any catch-up processes of the disadvantaged 
groups over the career cycle. Hence, even though the overall level of job changes is low, 
we have documented that among those who engage in occupational upgrading there is 
no social group that particularly benefits from it. This leaves us with the conclusion that 
any attempts that are directed towards lowering the comparatively high level of social 
stratification of labour market outcomes are well advised to target the comparatively 
high level of social stratification at initial educational attainment before people enter 
the labour market. In absolute terms, however, upgrading of educational credentials 
remains a mean to move on towards the occupational ladder. Further, it could also help 
to decrease other risks, such as skills obsolescence and unemployment. Since we could 
expect the risk of both skills obsolescence and unemployment to be greater among 
persons with lower levels of education, upgrading of educational credentials could be a 
way to reduce these risks especially for the most disadvantaged
In light of these findings, some important remarks might however be in order. 
First, in our analyses, we have only considered educational upgrading processes that take 
place after labour market entry. As we have described earlier, it is quite common in the 
German educational system that individuals upgrade their first educational credentials 
before they enter the labour market for the first time. Hence, our findings will have to 
be complemented by analyses of the social selectivities that are associated with these 
types of upgrades and their consequences for the social stratification in labour market 
placement. Second, by considering occupational status as our key outcome variable, 
we have focussed on the specific aspect of job changes. As we have pointed out in the 
theoretical part, with this we do not cover any sort of labour market outcomes that 
vary within-jobs. The most obvious outcome would be earnings. It can be expected 
that concentrating on occupational status conceals effects of educational upgrading on 
earnings trajectories that actually can cause changes in social stratification over the career 
cycle. Hence, by looking at such outcomes, the results might be quite different from the 
conclusions that we draw with respect to occupation-based measures. Unfortunately, our 
data clearly reaches limits here and looking at wage inequality and the mediating role of 
educational upgrading remains a fundamental task for further research.
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Table 3.5: Growth curve models
  Model 1  Model 2  Model 31
Wave (ref: 2007/2008)
2009/2010  2.085***  2.224***  1.870***
2010/2011  3.512***  3.605***  2.769***
2011/2012  1.937***  2.164***  1.665***
2012/2013  2.137***  2.369***  1.651***
2013/2014  2.593***  2.983***  2.183***
Area of residence (ref: West)
East -3.853*** -4.539*** -5.088***
Abroad -5.436*** -6.732*** -5.284***
Age LM entry  0.588***  0.972***
Age LM entry 2 -0.0380*** -0.0407***
EGP (ref: working)
Salariat 11.97***  2.143***  2.854***
Intermediate 3.186*** -0.310 -0.143
Career (spline)
Spline 1  0.0435***  0.0572***  0.0329***
Spline 2  0.0402***  0.0819***  0.0606***
Spline 3  0.0340***  0.0333***  0.0144*
Spline 4  0.0353***  0.0527***  0.0358***
Spline 5  0.0209***  0.0257***  0.0186**
Spline 6  0.0009  0.0127*  0.0238***
Spline 7  0.0130***  0.0037  0.0026
Spline 8 -0.0004  0.0023 -0.0080
Spline 9  0.0004 -0.0051 -0.0125
Spline 10 -0.0070*  0.0044  0.0104
Social class*career (ref: working)
Salariat *spline1  0.0213***  0.0211***  0.0056
Intermediate*spline1 -0.00407 -0.00329 -0.0058
Salariat*spline2  0.0118***  0.0208***  0.0148***
Intermediate*spline2  0.0120***  0.0137***  0.0076**
Salariat*spline3  0.0000590  0.00344 -0.00214
Intermediate*spline3  0.00499  0.00549  0.00431
Salariat*spline4 -0.00289  0.00544*  0.00280
Intermediate*spline4 -0.00457 -0.00262 -0.00296
Salariat*spline5 -0.00710** -0.000416 -0.00434
Intermediate*spline5  0.000509  0.00285  0.00162
Salariat*spline6 -0.00245  0.00379  0.00419
Intermediate*spline6  0.00728*  0.00939**  0.00956**
97
Educational upgrading, career advancement, and social inequality development
Table 3.5: Continued
  Model 1  Model 2  Model 31
Salariat*spline7 -0.00484 -0.00100 -0.00163
Intermediate*spline7  0.00945**  0.0106**  0.00973**
Salariat*spline8 -0.00220  0.00502  0.00346
Intermediate*spline8  0.00196  0.00464  0.00455
Salariat*spline9  0.0106***  0.00871**  0.00912**
Intermediate*spline9  0.0118***  0.0108**  0.0104**
Salariat*spline10  0.0114**  0.00974*  0.0121**
Intermediate*spline10  0.00617  0.00530  0.00393
Cohort (ref: 1944-54)
1955-64  1.002* -1.898*** -2.254***
1965-75  0.0444 -3.347*** -4.016***
Cohort*career(ref:1944-54)
1955-64 *spline1  0.000594  0.000234  0.00312
1965-75 *spline1 -0.00812* -0.00814*  0.000722
1955-64 *spline2 -0.00731** -0.00988*** -0.0110***
1965-75 *spline2 -0.00174 -0.00526 -0.00523
1955-64 *spline3 -0.0115*** -0.0123*** -0.0106***
1965-75 *spline3  0.000172 -0.00166 -0.000169
1955-64 *spline4 -0.00941*** -0.00882*** -0.00586*
1965-75 *spline4 -0.00953*** -0.00968*** -0.00552*
1955-64 *spline5 -0.000891  0.000140 -0.000396
1965-75 *spline5  0.00939**  0.00977**  0.00842**
1955-64 *spline6  0.00410  0.00642*  0.00702**
1965-75 *spline6  -  -  -
1955-64 *spline7 -0.00643* -0.00732** -0.00747**
1965-75 *spline7  -  -  -
1955-64 *spline8  0.00733**  0.00901***  0.00901***
1965-75 *spline8  -  -  -
1955-64 *spline9  0.00104 -0.00104  -0.00102
1965-75 *spline9  -  -  -
1955-64 *spline10  0.00975**  0.00710*  0.00746*
1965-75 *spline10  -  -  -
Gender (ref: male)
Female  3.625***  5.039***  5.245***
Gender*career(ref: male)
Female*spline1 -0.0166*** -0.0201*** -0.00826**
Female*spline2 -0.0200*** -0.0273*** -0.0127***





  Model 1  Model 2  Model 31
Female*spline4 -0.0170*** -0.0181*** -0.0142***
Female*spline5 -0.0188*** -0.0188*** -0.0144***
Female*spline6 -0.00148 -0.000508  0.0000454
Female*spline7 -0.0103*** -0.0122*** -0.00941***
Female*spline8 -0.00234 -0.0000714  0.000874
Female*spline9 -0.00610* -0.00623* -0.00595*
Female*spline10 -0.00450 -0.00512 -0.00305
Education (ref: basic)
Basic+VOC1  5.040***  4.512***










Intermediate*spline1  0.00546 -0.0174
Inter.+VOC1*spline1 -0.00797 -0.00922















Basic+VOC1*spline3  0.00480  0.00654
Intermediate*spline3 -0.00577 -0.00723
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Table 3.5: Continued
  Model 1  Model 2  Model 31
Inter.+VOC1*spline3  0.000479  0.00832
Abitur*spline3  0.0855***  0.0521***
Abitur+VOC1*spline3  0.0308***  0.0189*
Basic+VOC2*spline3  0.0358***  0.0571***
Interm.+VOC2*spline3 -0.00222  0.0118
Abitur+VOC2*spline3 -0.0148  0.0156





Abitur+VOC1*spline4  0.00533 -0.00928




Basic+VOC1*spline5  0.00612  0.000758
Intermediate*spline5  0.00300 -0.00915
Inter.+VOC1*spline5 -0.00968 -0.00543
Abitur*spline5 -0.00366 -0.0297**
Abitur+VOC1*spline5 -0.00440  0.0199*













Basic+VOC1*spline7  0.0128  0.00406
Intermediate*spline7  0.0323***  0.00970
Inter.+VOC1*spline7  0.0108  0.0129





  Model 1  Model 2  Model 31
Abitur+VOC1*spline7  0.0418***  0.0333***
Basic+VOC2*spline7  0.0193  0.0251**
Interm.+VOC2*spline7  0.00836  0.00876
Abitur+VOC2*spline7  0.00481  0.0241*
HE*spline7 -0.0124 -0.00382
Basic+VOC1*spline8  0.00889  0.0120
Intermediate*spline8 -0.0191* -0.00854
Inter.+VOC1*spline8 -0.00997 -0.00127
Abitur*spline8 -0.0199*  0.00162
Abitur+VOC1*spline8 -0.0110 -0.000740




Basic+VOC1*spline9  0.00169  0.00729
Intermediate*spline9  0.0177  0.0331**
Inter.+VOC1*spline9  0.0141*  0.0199*
Abitur*spline9 -0.00616 -0.00137
Abitur+VOC1*spline9  0.00157  0.0106
Basic+VOC2*spline9  0.0267*  0.0233*
Interm.+VOC2*spline9 -0.0131  0.00889
Abitur+VOC2*spline9  0.0299**  0.0257*










Constant 37.81*** 26.50*** 28.38***
N Individuals 10,779 10,779 10,779
N Monthly spells 2,360,341 2,360,341 2,360,341
1) While in Model 2 education refers to the level of education at labour market entry, in Model 3 it 
refers to the time-varying measure.
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Figure 3.7: Development of average ISEI over the career cycle, by upgrading status (cohort 1944-54)




Figure 3.9: Distribution of educational upgrading destinations, by social origin
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Employers hiring preferences: Unfolding the 
effects of educational and non-educational 
attributes on the probabilities of being hired. A 
vignette study of two types of jobs
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Chapter 4
Abstract: This chapter analyses the extent to which educational and non-educational 
attributes influence employers’ hiring decisions (as positive as well as negative signals) and 
the extent to which screening criteria vary across types of jobs. By means of a factorial 
survey experiment, the role of these attributes is investigated at two different stages 
of the selection process: screening applicants’ CVs, and shortlisting the best applicants. 
Horizontal differentiation (fields of study) and work experience (internship) are signals of 
productivity for jobs requiring codified knowledge and skills, such as professional jobs. 
Conversely, vertical differentiation (the level of education) is a signal of productivity for 
general jobs requiring less codified knowledge and skills. In line with our prediction, 
the importance of job seekers’ characteristics does vary across types of jobs, although 
differences are not large. Furthermore, results also suggest that hiring preferences do 
not vary substantially over the selection process: characteristics that turned out to be 




The literature has extensively reported on the importance of educational credentials and 
job experience for labour market entrants’ employability. But we know less about which 
attributes enter into employers’ hiring decisions as positive or negative signals, and the 
extent to which screening criteria vary across types of jobs. Employers’ hiring behaviour 
has often inferred from supply-side surveys by observing certain individuals in certain 
job positions. However, it is then only possible to indirectly assess which characteristics 
of job seekers affect employment outcomes (cf. Bernardi 2003, Scherer 2005). To better 
understand the micro-processes and detailed characteristics that culminate in a hiring, 
the point of view of those who are responsible for the hiring decision is of key importance 
(Bills 1988b, Bills 1990, Breen et al. 1995). It is therefore necessary to study the process 
of decision-making, analysing how employers evaluate and select new workers (Rivera 
2012). This paper, by means of a vignette study, analyses the selection process from 
the employer’s side, looking into the evaluation of job applicants’ characteristics by 
employers (or those responsible for the hiring process) from a pool of fictitious job 
candidates applying for the same job. To keep the context constant, we concentrate on 
one industrial sector in Italy, which has been described as being characterized by a weak 
linkage between formal education and occupational destination (Schizzerotto and Barone 
2006). This peculiarity should emphasize employers hiring preferences, and may leave 
room to other attributes not necessarily related to formal schooling.
A CV, even in its simplest form, transports multitude of information about the 
job applicant regarding previous education and occupational records, as well as other 
skills and abilities and relevant experiences and activities. Educational records exert 
a strong role especially at labour market entry when job candidates have not yet 
accumulated work experience. This information provides a number of signals about 
potential abilities and potential skills of the individual, some of which may be more 
influential than others. Therefore, it is fundamental to unpack education into narrower 
dimensions in order to investigate its effects (Di Stasio 2014). Job applicants, however, 
not only differ with respect to education-related attributes, but also with respect to 
other characteristics and skills, or abilities not necessarily related to formal education, 
such as transversal skills. In fact, transversal skills have been shown to be important 
predictors of socioeconomic achievement (Farkas 2003, Heckman et al.2006, Jackson 
2007, Humburg and Van der Velden 2015, Dörfler and Van de Werfhorst 2009, Protsch 
and Solga 2015). But educational and non-educational attributes only exert a role if they 




that are expected to enhance their employment chances by signalling their skills and 
abilities to employers, such as levels of education, work experience, grades, or language 
certificates.
The importance attached to these attributes by employers, however, will also 
depend upon the characteristics of the job vacancy (De Wolf and Van der Velden 2001). 
Productivity not only depends on characteristics of employees, but on the match 
between required and acquired skills (Sattinger 1993). Requirements differ with the type 
of job. Employers, therefore, make use of these attributes in function of the specific 
requirements of the job vacancy: what is relevant for one job may not be important for 
another (De Wolf and Van der Velden 2001).
Theoretical considerations
Job allocation processes
Matching employees to jobs involves employers and job seekers coming to a positive 
decision about a specific job. On the one hand, there are employers who seek and 
evaluate job applicants; on the other hand, there are workers who seek and evaluate 
employers and job offers (Bills 2003). Job entry is the outcome of the matching between 
job seekers and available vacancies (Di Stasio 2014). The process leading to this outcome, 
however, is complex and delicate, with long-term implications for both employers and 
employees.
In order to identify the selection criteria used by recruiters during the hiring 
procedure the signalling theory provides helpful insights (Spence 1973, 1981, Weiss 
1995). While screening applicants, employers can rely only on observable indicators to 
estimate the potential productivity and trainability of job seekers (Spence 1973, Thurow 
1975). However, in which way and to which extent individual’s characteristics lead to a 
successful job assignment is not straightforward. Productivity depends on the match 
of specific job requirements and the attributes of an employee (Hartog 1988, Sattinger 
1993). In other words, both individual and job characteristics affect hiring processes, with 
consequences for the job assignment process since hiring criteria will differ between 
different types of jobs. Some jobs may have an optimal match with some labour suppliers, 
while for other jobs different characteristics may prevail (De Wolf and Van der Velden 
2001).
In contemporary societies, acquired skills are among the most important criteria 
in the allocation to jobs, and even more so in the case of labour market entrants. The 
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literature distinguishes between job(sector)-specific, cognitive, and transversal skills 
(De Wolf and Van der Velden 2001, Protsch and Solga 2015). Job specific skills refer to 
skills and knowledge instrumental to a restricted set of occupations. Cognitive skills 
are transferable between occupations and are believed to give people the ability to 
adapt to new technologies and different productive environments (Hanushek et al. 2011): 
they should be positively evaluated in a large number of occupations. Transversal skills 
are generally related to personality traits, such as perseverance, sociability, rhetoric, 
motivation, or the ability to work with others, which may be especially important for 
some types of jobs, such as in the service sector (Jackson 2007, Brunello and Schlotter 
2011, Protsch and Solga 2015).
The skills acquired by job applicants, however, are unknown to job recruiters at the 
time of hiring and most likely they will be inferred from other signals. At labour market 
entry, formal education is an easily observable and informative signal of acquired skills. 
A range of information can be derived from an educational biography, but some of this 
information may be more influential in the allocation of school leavers into jobs. However, 
the importance attached to elements of the educational biography may also depend on 
the characteristics of the vacancy in question.
Job assignment criteria across types of jobs
De Wolf and Van der Velden (2001) classify jobs into three groups, ranking them according 
to the relevance of specific skills. This classification was discussed for academic-level 
jobs, but it can be extended to other jobs. The first type of jobs the authors refer to 
are called professional jobs. These require an optimal match between required and 
acquired knowledge and skills. Access to these occupations is then dependent upon 
specific entry requirements such as the possession of certain educational qualifications 
or even specific professional licences. Job tasks then need systematic and formalized 
knowledge accessible only through formal training in a specific field.
A second type of job consists of occupations for which specific skills are only 
partially relevant. Job-related skills are not necessary, but advisable, while other skills 
and attributes may also be important in the hiring process. These jobs are named sector-
specific because knowledge and skills related to the sector are the most important.
A last type of job consists of general jobs. These are jobs for which the possession 
of specific qualifications is not a relevant prerequisite. Employers instead may prefer 
other kinds of skills and attributes that may or may not be related to formal education.
The classification of jobs into this typology is not straightforward, however. In 




professional to general jobs. For jobs belonging to the professional group, employers may 
attach greater values to indicators that signal a close match between acquired knowledge 
and skills and the skills required for the job, will therefore attach more importance to 
attributes that signal the possession of specific skills. Only when these criteria are met, 
will other characteristics gain importance in the selection process, such as cognitive and 
transversal skills. Conversely, for jobs belonging to the general group, the possession of 
other skills (cognitive and transversal) should also prevail in the first phase of the hiring 
process, while having a clear match between acquired and required knowledge and skills 
should be only marginally important.
Which observable information then can employers rely on when seeking a candidate 
who is suitable for the job? Easily observable and informative signals on job and sector-
related skills could be derived from experience in the field and from a candidate’s field 
of study, respectively. Educational credentials vary not only in terms of acquired levels of 
schooling, but also in terms of diversified training (Bills 2003) meant to prepare students 
for more or less specific occupations. In general, we expect the importance of both 
characteristics to prevail in professional jobs compared to general jobs. More precisely, 
having a matched field of study is expected to be the first hiring requirement in order 
to be considered for further screening when candidates apply for professional jobs 
(Hypothesis 1a). Having an internship in the field should be another desirable attribute 
for professional jobs in order to be placed ahead in the applicants’ queue (Hypothesis 
1b). We expect a much weaker effect of both fields of study and internship in the hiring 
process for general jobs (Hypothesis 1c).
Previous studies have used the level of education and grades (Spence 1974, Thurow 
1975, Farkas 2003, Protsch and Solga 2015) as a signal of general ability and skills. 
Educated job seekers are not a random sample – they will have passed through a process 
of selection based to a large extent on ability and effort. Similarly, having good grades may 
signal effort, perseverance, and cognition. These characteristics, however, could produce 
different signals. Having good grades and being highly educated could also signal the 
mastery of specific skills. Depending on the vacancy in question, employers may attach 
different meanings to both signals, which makes it difficult to foresee specific patterns, as 
pointed out by De Wolf and Van der Velden (2001). A curriculum vitae generally includes 
self-reported abilities, including statements on the level of job autonomy, the ability to 
solve more or less complex tasks, etc. When trusted by employers, this information could 
also be used in order to screen job applicants. The analyses test how employers’ use of 
attributes which signal things such as cognitive skills varies between typologies of jobs.
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Information on candidates’ transversal skills is not easily derivable at the stage 
of curricula screening. This information most likely emerges at later stages of the 
selection process (face-to-face interview); however, if non-cognitive skills are important 
attributes for hiring decisions, then employers will rely on other signals that may show 
the possession of these skills, such as extracurricular activities (Rivera 2012) and self-
reported abilities and skills. Transversal skills could be important attributes for all types 
of jobs. Furthermore, there are a large variety of attributes and skills that can be classified 
as being transversal and important for job opportunities. Some of them are related 
to personality traits, while others are acquired over the life course through different 
activities and experiences. In general, however, we expect transversal skills to be more 
important for general jobs than professional ones (Hypothesis 2). Reasons are twofold. 
First, employers hiring for general jobs should rely upon fewer formal entry requirements 
compared to professional jobs. This may push them to look for other attributes. Second, 
candidates applying for general jobs do not have to fulfil only tasks bounded to a specific 
field. Conversely, the tasks required by jobs belonging to this type should be more variable 
and extended, requiring therefore a larger variety of skills compared to professional jobs.
Research design
A vignette study was conducted to look into the details of employers’ hiring decisions 
for different job types. A vignette study creates hypothetical profiles of job applicants 
and asks employers or human resource managers to engage in a simulation exercise 
that mimics a real hiring scenario. In this study, vignettes represent the profiles of school 
leavers competing for the same job, either a “professional job”, or a “general job”. Each 
“recruiter” evaluates applicants for only one of these positions.
Drawing on existing literature and extensive preliminary interviews with experts, 
we identify the dimensions and their operationalization which are expected to influence 
respondent’s judgements on the outcome of interest. Each dimension is measured 
through a number of levels of theoretical relevance (for example the dimension “formal 
education” has 3 levels “upper secondary”, “Bachelor”, “Master”). The “vignette universe” 
is composed of all possible combinations of these levels of dimensions. From this 
universe, a set of vignettes is selected and presented to respondents. The vignette sets 
are chosen in a way that they maintain orthogonality, i.e. they guarantee, at least ideally, 
that dimensions which are correlated in real world, like educational level and certain 




the major advantages of this method as it makes it possible to separate dimensions that in 
the real world are correlated, avoiding the problem of multicollinearity (for an extensive 
application of this method on hiring behaviour see Di Stasio 2014).
Qualitative preparatory study and jobs selection
The definition of the dimensions and detailed levels is, of course, crucial. Therefore, 
preliminary interviews were conducted before designing the vignettes with an expert 
in business organization, an expert in human resources, and six representatives of the 
Italian industrial trade unions in six Italian provinces (Trento, Vicenza, Bergamo, Reggio 
Emilia, Florence, and Rome). Interviews took place between February and April 2017, 
and lasted about an hour and a half; they were helpful for gaining information on four 
issues essential for an appropriate experimental design.
Economic sector selection.
While planning an experimental design, the researcher needs to choose the level of 
variability they aim to manipulate, keeping constant all other sources of variation. In this 
study, the economic sector is kept constant. In order to increase the external validity 
of the design, one of the most widespread industry in Italy was chosen, namely the 
electromechanical industry (from NACE 24 to NACE 30). Despite the apparent variability 
within this sector, which ranges from mechanics to electronics, all experts agreed that 
the overall organization and structure of firms does not vary much between more specific 
classifications.
Jobs selection.
In our design, which is, not least, interested in the role of higher levels of education, jobs 
need to fulfil three criteria: first, jobs need to belong to different typologies, in line with 
what was discussed in the theoretical section, but within the same skill level; second, they 
need to be present in all firms in the selected industry; finally, specific credentials and 
licenses must not be formally required, as this would exclude the possibility to investigate 
in a meaningful way the effect of formal education. In other words, positions requiring 
specific licenses, such as psychologists or lawyers, were not considered in this design. 
This was to emphasise the role played by formal education in the hiring process.
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Figure 4.1: Proportion of workers with post-secondary education over birth cohorts in technical and 
professional occupations.
Figure 4.1 shows the proportion of workers with a post-secondary degree working as 
technicians and professionals across different birth cohorts in Europe and Italy (own 
calculation EU-LFS 2009). This is a simple way to check whether there have been variations 
in terms of composition in these two types of occupations over time, at least with regard 
to the level of education. Access to professional occupations is to a large extent limited to 
holders of post-secondary qualifications and we do not observe large variation either over 
time or between Italy and Europe. Conversely, the share of post-secondary graduates 
in technical occupations has increased more sharply across birth cohorts, by about 25 
percentage points. This trend could be explained by both expansion of education and the 
changing nature of work in contemporary societies, which might have pushed employers 
to upgrade their educational entry requirements. Italy shows a similar trend. What varies, 
however, is the average proportion of post-secondary graduates, which is, in all birth 
cohorts, more than half compared to the European average. We decide, to focus on 
technical occupations (ISCO 3), for which employers’ should still have a relative large 
degree of discretion. This should be even truer in Italy, since educational choices at the 




More precisely, respondents were asked to choose from two jobs, one that we define 
as being between professional and sector-specific (production process technician) and 
another between sector-specific and general, where job-specific skills should not be a 
prime prerequisite (commercial sales representative). As suggested by the experts, all 
firms in this economic sector have both types of jobs. However, small firms may not 
have a commercial department. In such firms is generally the owner who fulfils this task.
Definition of dimensions and levels
The selection and operationalization of dimensions is a fundamental step in the vignette 
design. Vignettes should be carefully constructed as to include relevant factors that may 
affect employers’ hiring decisions. Drawing on existing literature, preliminary versions of 
both dimensions and levels were defined. Interviews with experts were helpful in order 
to revise the fictitious curriculum vitae and, even more importantly, the levels within 
each dimension (section 4.3.2 presents the dimensions included in this analysis).
Selection of respondents
In order to arrive at realistic assessments of the recruitment process, also the selection 
of the “recruiters”, i.e. the persons responding in the vignette study, is crucial. We 
carefully selected experts of the recruitment process, that is the human resource 
manager or the managing director. The six representatives interviewed were each asked 
to provide a list of ten firms to be included in the sample. Only one representative did 
not collaborate (Province of Bergamo) due to time constraints. Firms’ selection followed 
two main criteria: company size (10-49;50-249;250 or more employees) and company 
type (mechanical versus electronic). In all provinces, representatives preferred to get in 
touch with the selected firms personally to ask them to participate in the survey. The 
requirement was that the survey should be filled out either by HR professionals or by 
the firm’s owner if an HR department was not available. This was to ensure a sample 
of experts in job recruiting. Twenty contacted firms (40 %) agreed to participate. The 
composition of the final sample in terms of characteristics is shown in Table 4.10 in the 
Appendix. In one case the respondent was neither the HR manager nor the owner, but 
was the production department manager.
Experimental design: dependent and independent variables
This research focuses on the first stage of the recruitment process, when job candidates 
are screened on the basis of the information in their curriculum vitae (CV). The design 
proposed by Di Stasio (2014) was used for reasons of comparability, and two steps were 
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distinguished in the hiring process. Each step produces one outcome variable. First, 
respondents are asked to evaluate all applicants’ CVs, assigning a preference to each 
applicant expressed as probability (ranging from 0 to 100) of hiring the candidate. In 
this step, job applicants who do not fulfil the main entry requirements are excluded 
from the further recruitment process. The best four candidates (candidates with the 
highest probability) were short-listed. Respondents were then asked to re-evaluate the 
shortlist of candidates and to order them from the one with the highest probability of 
being invited to a face-to-face interview to the candidate with the lowest probability. 
The ranking of the shortlist is the second outcome variable.
The study is based on eight vignette dimensions corresponding to characteristics 
commonly reported in CVs and elaborated through the qualitative interviews. Each CV 
is divided into two parts: in the first part information was manipulated concerning to 
candidate’s formal credentials and experiences: namely the level of education, fields of 
study, having done an internship in the field, and grade point average. In the second part, 
candidates’ self-reported skills and experiences were manipulated, namely extracurricular 
activities, language proficiency, communication and team-working skills, job autonomy, 
and problem solving skills. The operationalization of dimensions is reported in Table 4.1.
Three levels of education are considered: upper-secondary diploma, bachelor’s 
degree, and master’s degree. These are the three possible entry level qualifications for 
the jobs included in this study. Since we consider only medium-high level occupations, 
this dimension should signal employers’ preference for more or less educated job seekers. 
Preliminary interviews with experts showed both the negative signal of bad grades and 
the positive signal of good grades. Grade average is therefore operationalized using a 
three-level variable. For candidates with an upper secondary diploma the following levels 
were used: 60/100 (low), 73/100 (medium), and 100/100 (high). For candidates with a 
tertiary degree the following levels were used: 80/110 (low); 102/110 (medium); 110/110 
(high). Levels were defined using the tenth, the fiftieth, and the ninetieth percentile of 
the grade distribution among graduates with a technical qualification and an engineering 
degree (based on the ISTAT survey of graduates from 2012).
Both the level of education and grades may signal cognitive skills. However, these 
are still indirect measurements of cognitive skills. Since the factorial survey technique 
make it possible to disentangle features that in real life are correlated, we included 
another dimension that shows different levels of what we named ‘cognitive maturity’. 
These levels are closely related to skills that students with different levels of education 
should have. More precisely, levels were operationalized using the European Qualification 




skills, and competences students should have at different stages of their educational 
career (descriptors included in the vignettes are presented in Table 4.1). Each descriptor 
shows different levels of job autonomy and problem solving. The latter are attributes 
that are expected to improve with higher levels of schooling.
Fields of study is operationalized including three different specializations, namely 
economics, electronics, and mechanics. Information on internship includes three 
categories: no internship, three months internship in the commercial department; or 
three months internship in the production department. The relevance of having a match 
between acquired and required sector-specific knowledge and skills should be covered 
by fields of study. Internship should show the importance of having job-related skills.
Language proficiency is operationalized using the Common European Framework 
of Reference for Languages, distinguishing between two levels (B1 and C1) indicating a 
medium-low and a high level of language proficiency.
The self-reported abilities and skills are meant to integrate the role of formal 
education and experiences. Self-reported information is also manipulated for two reasons: 
the most widespread format of curriculum vitae (Europass) also includes information in 
which job seekers present themselves through relevant experience, acquired skills, and 
personality traits; this information may also enter into employers’ hiring preferences. 
Extracurricular activities and transversal skills are manipulated simultaneously. In 
previous research, transversal skills were often treated in the same way as attained 
qualifications, thus simply reporting the extent to which a candidate possesses certain 
skills. This procedure might be unrealistic and it may come with low validity. In the real 
world signals on transversal skills are often derived from other information, especially 
at the earliest stage of the selection process. What employers might do is to use other 
sources of information, such as extracurricular activities. The literature has shown, 
however, that extracurricular activities also have a direct positive effect on occupational 
opportunities (Rivera 2012). Here, therefore, both signals need to be manipulated in order 
to detect whether extracurricular activities have an independent effect or whether it is 
the combination of extracurricular activity and transversal skill that enter into employers’ 
hiring preferences. Ad hoc scenarios are used in which job applicants vary with respect 
to transversal skills, extracurricular activities and the combination between the two. The 
different profiles are reported in Table 4.1. In line with previous studies (Humburg and 




Table 4.1: Dimensions and levels used in the vignettes, by types of skills
Cognitive
Level of education 1. Upper-secondary diploma
2. Bachelor’s degree
3. Master’s degree
Grades 1. Low (60/100, 80/110)
2. Medium (73/100, 102/110)
3. High (100/100, 110/110
Cognitive 
maturity
Profile A: I have proven good skills to solve complex problems in full autonomy 
in order to develop new knowledge and strategies, even in activities exposed to 
unpredictable changes.
Profile B: I have proven good skills to solve specific problems by applying methods, 
tools and information that I have learned in order to carry out the required activity 
autonomously.
Profile C: I have proven to have good skills to solve recurring problems, especially 
under the supervision of a superior.
Specific
Fields of study 1. Economics
2. Mechanics
3. Electronics
Internship in a 
firm
1. No
2. Yes, 3 months in the commercial department




Profile A: I have excellent communication skills. Has been several years I’m a 
member of a theatre group. Given the continuing training and the numerous tether 
show, I have developed communication skills
Profile B: I have excellent communication skills. Has been several years I’m a 
member of an orchestra. Given the continuing training and the numerous concerts, 
I have developed communication skills
Profile C: I have excellent communication skills
Profile D: I have fair communication skills
Profile E: “This section was not fill out”
Team working and 
initiative skills
Profile A: I have excellent team-working and initiative skills. Has been several years 
I’m making sailing races. Thanks to this activity I have developed team-working and 
initiative skills.
Profile B: I have excellent team-working and initiative skills
Profile C: I have fair team-working and initiative skills
Profile D: “This section was not fill out”
Vignette sample design and experimental strategy
By combining all vignette dimensions and levels, the vignette universe consists of 
9720 possible combinations (35 x 2 x 4 x 5). In order to reach unbiased estimates, all 
combinations should be investigated as only the matrix of the full factorial is perfectly 




administered in the survey. It is important, therefore, to identify the fraction of the 
universe of possible combinations that maximizes the information that one wants to gain. 
Scholars have discussed and compared the statistical power of different techniques in 
order to identify the fraction of vignettes to be selected. More efficient designs imply 
that fewer vignettes are needed to reach the same amount of statistical precision and 
power compared to less efficient designs (Atzmüller and Steiner 2010, for a review of 
methods see Auspurg and Hinz 2015).
The most prominent measure of design efficiency is the so called D-efficiency. It 
optimizes both orthogonality and level balance, which are both attributes that enhance 
statistical precision (Auspurg and Hinz 2015). While generating the D-efficient sample, 
we specified all two-way interactions among the various dimensions, since all appeared 
to be plausible and likely. With the help of the software package SAS we generated a 
fraction of 713 vignettes with the orthogonalization of all two-way interactions, from 
the full factorial universe.
Subsequently, the sample was split into 55 sets of 13 vignettes each, again 
oriented toward a maximum orthogonality and level balance within the single blocks. 
Orthogonality and level balance of the original sample are shown in Tables 4.2 and 4.3. 
The 55 sets were then assigned randomly to respondents. These two procedures ensure 
the internal validity of the factorial survey experiment design.
Only some of the 55 sets were administered. The final (pooled) sample (including 
professional and general jobs) and the sample for professional jobs lose statistical 
precision compared to the original sample, and perfect orthogonality of the dimensions 
is not guaranteed. However, correlation between dimensions does not exceed 0.15. 
The situation is less favourable with regard to the general job sample, where we lose 
precision due to the small sample size. Further, correlation between dimensions in some 
instances reaches 0.30, indicating that there are some combinations of dimensions and 
levels that are more likely to occur compared to others. Note that if two dimensions are 
slightly correlated this occurs by pure chance, since vignette sets were randomly assigned 
to respondents. This may, however, undermine the internal validity of our estimates, 
since dimensions are not entirely orthogonal. Fisher’s exact tests were run in order to 
test whether dimensions with a relatively too large Cromer’s V correlation coefficient 
were statistically independent. Indeed they are. We will, however, also run multivariate 
analysis at a later stage of this on-going study.
Vignettes were incorporated into a web-survey with the assistance of a programmer. 
A screenshot of the vignettes is provided in Figure 4.2 in the appendix. After a brief 
introduction in which the main parts of the survey were presented, respondents were 
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asked to choose from two jobs. “Recruiters” were explicitly instructed to choose the 
job they were more familiar with among the two alternatives: production process 
technician or commercial sales representative. Respondents were also informed that 
the fictitious CVs referred to school leavers without work experience (except internship). 
Each respondent had to evaluate 15 vignettes. The first two vignettes were standardized 
across all respondents and presented either more positive or more negative attributes. 
After the simulation, respondents were asked to fill-out a questionnaire.
Analytical strategy
Hiring propensity
To estimate the effects of candidates’ attributes on employers’ hiring propensity, we 
employ fixed effects models, including respondent-specific intercepts. The reason for 
choosing fixed effects models rather than random effect models, also widely employed 
in factorial survey experiments, are twofold: first we have a relatively small sample 
size within each of the two jobs, especially with regard to job of commercial sales 
representative (six respondents, 78 vignettes); second, the respondents’ sample size 
varies in terms of characteristics and due to the small N we are unable to control for 
all second-level variables and for interactions in order to check for variation between 
respondents’ and firms’ characteristics. Fixed effects models make it possible to control 
for unobserved heterogeneity at the respondent level; nevertheless, they do not take 
into account interaction effects between Level 1 and Level 2.
Table 4.2: Cramer’s V correlation coefficients of the vignette’s factors based on original and final samples
Original sample (713 vignettes)
Internship Edu. Lvl FoS GPA English Com.sk. Tw sk Cognitive
Internship 1
Edu. Lvl .009 1
FoS .004 .012 1
GPA .005 .007 .007 1
English .005 .002 .005 .009 1
Com. Sk. .011 .011 .009 .010 .003 1
TW sk .012 .008 .009 .005 .008 .012 1





Professional job sample (182 vignettes)
Internship Edu. Lvl FoS GPA English Com.sk. Tw sk Cognitive
Internship 1
Edu. Lvl .094 1
FoS .115 .045 1
GPA .083 .112 .063 1
English .114 .057 .086 .042 1
Com. Sk. .114 .126 .110 .089 .142 1
TW sk .151 .082 .116 .158 .094 .144 1
Cognitive .134 .063 .092 .072 .074 .106 .126 1
General job sample (78 vignettes)
Internship Edu. Lvl FoS GPA English Com.sk. Tw sk Cognitive
Internship 1
Edu. Lvl .088 1
FoS .123 .088 1
GPA .131 .129 .113 1
English .048 .129 .191 .019 1
Com. Sk. .208 .215 .095 .218 .143 1
TW sk .128 .111 .150 .129 .301 .254 1
Cognitive .173 .167 .138 .202 .132 .160 .203 1






N % N % N %
Internship
- No
- Yes, 3 months in the 
commercial department
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As discussed earlier, some statistical precision of the original sample was lost in the final 
sample. This may affect the internal validity of our estimates, since dimensions are not 
entirely orthogonal. With perfect orthogonality between dimensions, we would expect 
bivariate analysis and the coefficients obtained from the full model to yield to the same 
results. In order to check the extent to which the correlation of dimensions undermines 
the internal validity of our design, we run both bivariate analysis as well as the full model 
analysis.
We also collected information on the order in which vignettes were presented to 
respondents. This is meant to control for fatigue effects or cognitive overload during the 
evaluation process. However, one dimension (English proficiency) is highly correlated 
with the vignettes’ order variable, which would lead to biased estimates. Since there 
is no difference by including or excluding the order in which vignettes were shown to 






Recruiters are asked to rank four shortlisted candidates. Ranking preferences are 
estimated using rank-ordered logistic regression models, which is an extension of 
conditional logit models (Allison and Christakis, 1994). More precisely, ranking is 
modelled as a sequence of choices: first, employers evaluate all the shortlisted applicants 
assigning one applicant to a rank, then a second choice is made with the remaining 
applicants, until the last applicant is assigned to a rank. Each set of vignettes represent 
the profiles of applicants that are considered at each sequential stage of the ranking 
process, similarly to risk sets in event history analysis (Di Stasio 2014): job applicants are 
at risk of experiencing the event of being assigned to a rank. Whenever an applicant is 
ranked, the corresponding vignette is dropped from the alternatives.
Following Allison and Christakis (1994: 201), Yij is the rank given to vignette j by 
employer i. Since employers are asked to rank the four shortlisted applicants, Yij can 
take the values 1 to 4, where 1 is the best rank and 4 is the worst. The model assumes 
an underline utility model (U): employer i will give vignette j a better rank than vignette 
k whenever Uij>Uik. Each utility function is the sum of a systematic component µij and 
a random component εij. The systematic component represents a set of explanatory 
variables and can be expressed in a linear function.
µij= βjxi + γzj + θwij
where xi contains variables that describe employers and are constant over vignettes; 
zj contains characteristics of vignettes; wji contains variables that describe a relation 
between vignette j and employer i, thus interactions between characteristics of 
employers and characteristics of vignettes.
Each choice in the sequential choice model is governed by a logit model. The first 
step is to choose the most preferred candidate among the shortlisted candidates. Once 
the first choice is made, one can model the probability that the employer will choose 
candidate m from the remaining candidates. This sequential choice process continues 
until the last two candidates remain in the alternative set. This method has been used 
also in previous research dealing with hiring preferences (de Wolf and Van der Velden 




Candidates’ characteristics and hiring propensity
Table 4.4 reports results for employers’ hiring preferences. At this very first stage of the 
screening process, candidates that do not meet the basic criteria should be screened 
out. We predicted that hiring preferences are likely to vary across types of jobs. More 
precisely, for professional jobs the match between required and acquired skills should 
be the first important requirement while other characteristics, such as cognitive and 
transversal skills, should be of a minor importance at this stage of the hiring process. 
Conversely, for general jobs cognitive and transversal skills should already matter at this 
stage of the selection process. Columns 1 and 3 shows results for the bivariate analysis, in 
which the effect of each dimension is estimated separately. Columns 2 and 4 show results 
for the full model, in which all dimensions are included simultaneously. We observe some 
variation which confirms that dimensions are not perfectly orthogonal; however, the 
sign and size of the effects do not vary substantially, especially with regard to the key 
results. The remainder of this section will interpret results from the full models which 
are net of all other dimensions.
In line with our expectations, the match between required and acquired job-
related knowledge and skills matters to a larger extent for professional than general 
jobs. Having done an internship in a related field turned out to be an important attribute 
only for candidates applying for the position of production process technician and not for 
commercial sales representative. The probability of being hired increases by 7 percentage 
points. It is not having job experience in general that matters, but having experience 
in the field. A matched field of study is a necessary entry requirement especially for 
the professional job. Having a mismatched field of study decreases the probability of a 
candidate being hired by 37 percentage points. Results show that having a specialization 
in economics rather than mechanics or electronics also penalizes candidates applying for 
the job as commercial sales representative. The size of the effect, however, is almost half 
compared to professional jobs. In this case, field of study seem to signal the importance 
of sector-specific skills.
The level of education matters for both types of jobs: job candidates with a 
Bachelor’s and a Master’s degree are preferred over candidates with an upper secondary 
diploma. The effect, however, is much stronger for the general than for the professional 
job. Having a Master’s degree increases the probability of being hired for commercial 





Bad grades have a negative effect on hiring propensity for both types of jobs; 
although the effect turned out to be significant only for the professional job. Interestingly, 
good grades do not improve the chances to be hired; it looks as if grades work rather to 
sort out less appealing candidates.
Vignettes also include another dimension that reports the level of job autonomy 
and problem solving skills, what we named cognitive maturity. The three categories refer 
to different levels of cognitive maturity that students should have at different stages of 
their educational career. The effect turned out to be significant only for the professional 
job. More precisely, being able to solve recurring problems only under the supervision of 
a superior, which should signal a low level of cognitive maturity, instead of being more 
autonomous and able to solve more complex tasks, decreases the probability of being 
considered for hire by 6 percentage points. The bivariate analysis does not show this 
effect, however. Surprisingly, English proficiency matters more for the professional than 
the general job.
We do not observe a clear effect of transversal skills on hiring propensity. We find 
that having excellent team-working and initiative skills matters for professional jobs. 
This effect is reduced when associated with an extracurricular activity. Note that within 
each cell the number of cases is rather small, which might result in not significant effects. 
Undoubtedly, our hypotheses that transversal skills only matter for general jobs and not 
for professional jobs seems to be rejected. In general, we cannot say there is a clear 
preference for candidates with both transversal skills and extracurricular activities, at 
least at this stage of the hiring process.
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Communication skills (ref: no)
- Fair
- Excellent
- Excellent+ unmatched extracurr.












































Constant - 57.2 - 51.4
N vignettes 182 78
N respondents 14 6
Candidates’ characteristics and the likelihood of being invited to a job interview
In the first simulation exercise, employers were asked to assign a preference to each 
candidate. Then employers were asked to rank a shortlist of the best four candidates, 
from the candidate they would invite first to a job interview to the candidate they would 
invite last. To analyse ranking criteria, we estimate rank-ordered logit models.
Earlier, we reasoned that at later stages of the hiring process other attributes may 
gain importance. The shortlist is made by more homogeneous candidates since they have 
already been screened based on some characteristics. Table 4.5 shows the distribution 
of the characteristics among the shortlisted. In line with results from the previous 
section, there are some important differences between types of jobs. Candidates with 
an upper secondary diploma diploma are more underrepresented in the general than 
in the professional job (12 vs 32%); conversely, candidates without internship are more 
underrepresented in the professional than in the general job (20% and 33%, respectively). 
More than 50 percent of the shortlisted in the general job have a master’s degree, 
compared to 34 percent in the professional job. Having a high level of cognitive maturity, 
conversely, is more common among those shortlisted for the professional job (43%) 
compared to those shortlisted for the general one (33%).
Table 4.6 shows chances to be shortlisted. Only 18 percent of applicants without 




percent for the general job. Conversely, only 11 percent of job candidates with an upper 
secondary diploma diploma applying for the general job passed the first screening 
process, compared to 30 percent of candidates applying for the professional job. With 
regard to fields of study, only two percent of candidates with a qualification in economics 
were shortlisted for the professional job compared to 15 percent for the general job. 
In both types of job, candidates with bad grades did not make the second stage of the 
hiring process more often than candidates with medium or high grades.
Table 4.5 Distribution of characteristics among the shortlisted. Percentage shown for the pooled 
sample, and the two types of jobs separately.
Professional (N 56) General (N 24)
Internship
- No
- Yes, 3 month in the commercial department
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Table 4.7 reports the effects of candidates’ characteristics on the odds of being 
ranked higher than the reference category, and thus of being more likely to be invited 
to a job interview. Consistent with what we already discussed for the previous stage of 
the hiring process, we find similar results with regard to the ranking of applicants. More 
precisely, candidates with an internship in the field are still ranked ahead only when 
the vacancy regards the professional job. Field of study matters for both types of jobs; 
however, with regard to the professional job, candidates without a matching field of study 
were already screened out from the hiring process in the previous stage.
Having a specialization in economics instead of mechanics or electronics still 
penalizes candidates applying for the general job. The level of education does not affect 
employers’ ranking preferences for the professional job, while it does matter for the 
general job. For production process technicians, job candidates with a tertiary degree are 
not more likely to be ranked ahead compared to job candidates with an upper-secondary 
qualification; however, employers do prefer candidates with a high level of cognitive 
maturity, which is generally associated with cognitive skills students should have at the 
end of tertiary education. Cognitive maturity among the professional job affects the 
hiring process more at this second stage than at the first stage. Having bad grades still 
penalizes job candidates applying for the professional job.
Again we do not find clear preferences for candidates with high levels of transversal 
skills when employers have to rank a shortlist of applicants. In line with results shown 
in the previous section, candidates with excellent team-working and initiative skills 
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Respondents self-reported hiring preferences
Participating employers were also asked to fill out a short questionnaire after the 
vignettes in which we asked two questions on their hiring preferences. In Question 1, 
respondents were asked to evaluate the importance of a set of information for hiring 
decisions. In Question 2 they were asked to evaluate the importance of a similar set 
of information, but this time in order to screen out job applicants. In Question 2, each 
dimension was formulated with a negative nuance (e.g. having low grades). In both 
questions, respondents had to assign a value ranging from 1 (not important at all) to 
10 (very important) to each dimension. Respondents were instructed to think of the job 
they chose for the selection process.
Table 4.8 reports results for Question 1. In general, results are in line with our 




differences. In line with the results of our simulation, internship, fields of study and grades 
are more important attributes for production process technician than for commercial 
sales representative position. The level of education, conversely, matters more for the 
general job than for the professional job. Differences however, are rather small. Note that 
the simulation design and the questionnaire are not directly comparable, since only in the 
questionnaire do we assess the importance of different dimensions for hiring decisions, 
without investigating the different levels within each dimension.
In line with our prediction, transversal skills and extracurricular activities turned 
out to be important attributes, especially for commercial sales representative. The mean 
differences are significant. In the vignette study, however, we do not observe these 
differences. This could be related to the design we tested in our simulation exercise. 
To recall, we manipulate transversal skills and extracurricular activities simultaneously; 
however, we had to focus only on specific transversal skills and on specific extracurricular 
activities. This may come with some limitations: first, screening more than one candidate 
with the same descriptor (combination of transversal skill and extracurricular activity) 
could be unrealistic; second, the effect of extracurricular activity could be affected by 
employers’ preferences, since we only have two types of activity in our design and only 
a rather small sample of employers; third, we manipulate a small number of transversal 
skills.
Table 4.8: Employers’ self-reported hiring preferences. Importance of candidates’ characteristics for 
hiring decisions.
Professional General Difference and t-test
Internship 6.7 7.5 -.76
Level of education 8.5 7.9 .57
Field of study 8.3 8.8 -.45
Grades 5.8 6.9 -1.1
Transversal skills 9.3 8.1 1.2**
Problem solving 8.5 8.4 .10
Job autonomy 8 7.6 .42
Extracurricular act. 7.2 5.3 1.9*
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Table 4.9: Employers’ self-reported hiring preferences. Importance of lacking certain characteristics for 
rejection probability.
Professional General Difference t-test
No work experience in the field 5.6 6.4 -.80
Low level of education 9 8 1.0
Unmatched field of study 6.7 8.2 -1.5
Lacking sector-specific skills 6.5 8.9 -2.4**
Low grades 4.3 5.7 -1.4
Low results in standardized cognitive test 6.2 5.8 .40
Lacking desired personality traits 8.8 7.2 1.6
Irrelevant work experience 4.3 5.5 -1.2
Table 4.9 shows results for Question 2. For each attribute, respondents had to indicate 
the extent to which it matters for rejecting job applicants. Since attributes are formulated 
with a negative nuance, they refer to potential candidates lacking certain characteristics. 
Again we observe that lacking work experience in the field, having a mismatched field 
of study, and lacking sector-specific skills affect the rejection process for production 
process technician to a larger extent than for the commercial sales representative. 
Conversely, having a low level of education, bad results in cognitive test, and lacking 
desired personality traits are slightly more important for commercial sales representative 
than for production process technician. Compared to Question 1, differences between 
types of jobs, in some instances, are slightly more pronounced; nevertheless, they are 
still rather limited.
Conclusion and discussion
In this chapter, by means of a quasi-experimental design – the so-called vignette study 
- we gained insights in the micro-processes leading to a hiring transaction, focussing on 
employers in the electromechanical industry. We assessed the extent to which different 
skills are used as signals in the hiring process and whether hiring preferences differ 
between types of jobs. We distinguish between two job-types: one that belongs to the 
professional typology (production process technician) and the other that belongs to the 
general typology (commercial sales representative).
We investigate two different stages of the hiring process: the screening of applicants’ 
CVs and the ranking of a shortlist of the best four applicants. Together these two stages 





In line with previous studies, we reasoned that hiring opportunity is not only 
dependent upon characteristics of job seekers, but also on characteristics of the vacancy 
for which the selection has to be made. Following this argument, we hypothesized that 
for vacancies in which job tasks are clearly defined (professional jobs), attributes signalling 
the match between acquired and required knowledge and skills is what employers will 
rely on. Only when this criterion is met, may other attributes enter into employers’ 
hiring preferences. Conversely, for vacancies in which job tasks are only broadly defined 
and may involve multiple types of skills (general jobs), employers may assign greater 
importance to applicants’ attributes showing skills transferable to different tasks, such 
as cognitive and transversal skills.
With regard to production process technicians, results are in line with our 
prediction. We found that a matching field of study, which should signal the possession 
of sector-related skills, is a prerequisite in order to be considered for a job. Almost none 
of the shortlisted applicants had a mismatched field of study. Having done an internship 
in the field, which should signal the possession of job-related skills, is another important 
prerequisite in order to be placed ahead in the applicants’ queue. A bachelor’s or master’s 
degree, rather than a upper secondary diploma enhances hiring propensity, but it does 
not affect the ranking on the shortlist. When it comes to a ranking of the candidates, 
however, employers prefer job candidates with a level of cognitive maturity generally 
associated with university graduates. In other words, being able to solve complex tasks 
in full autonomy is seen as a desirable characteristic when ranking candidates. Cognitive 
maturity enters more into employers’ hiring preferences when job candidates have 
already been screened on the basis of other attributes, such as field of study. Grades 
also turned out to influence the hiring process for the production process technician, 
but they serve to screen out the low achievers rather than giving any premium to high 
achievers. These results are also substantiated by results obtained by employers’ self-
reported hiring preferences.
With regard to commercial sales representative, results are only partially in line with 
our expectations. On the one hand, job and sector-related skills are less important for 
commercial sales representative position compared to production process technician, 
especially having gained work experience through an internship. On the other hand, 
for commercial sales representative the level of education appeared to be the main 
requisite in order to be placed ahead in the applicants’ ranking, suggesting that vertical 
differentiation is an important signal of productivity for this type of job. But we do not 
find any evidence supporting our hypothesis on the importance of transversal skills for 
this type of job. This could be related either to the design we proposed, which might 
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have not worked as we expected (too few transversal skills, too complex scenarios, 
wrong extracurricular activities, etc.), or to the small sample size. Note that dimensions 
reporting information on transversal skills and extracurricular activities have more levels 
compared to the other dimensions, which further reduces the sample size within each 
cell. Results from the employers’ questionnaire, however, do show significant differences 
in employers’ preferences for both transversal skills and extracurricular activity between 
the two types of jobs, in line with our reasoning, but differences are limited in size.
In line with previous studies, we can conclude that economically important skills are 
not unidimensional. Conversely, the extent to which skills are perceived as productive by 
employers depend on the match between required and acquired skills (Sattinger 1993). 
School leavers’ skill profiles differ with respect to the emphasis on particular types of 
skills, such as job(sector)-related, cognitive, and transversal. Their chances to be selected 
for the job they are applying for depend therefore on the importance of some types of 
skills for performing the job.
Some scholars argued that skills and education become ever more important (Allen 
and de Grip 2012), but that especially specific skills taught in vocational programmes 
are at risk of becoming quickly outdated in rapidly changing globalized economies. 
The education and training system should therefore prepare students with general 
and transversal skills that are more transferable between economic sectors and jobs 
and prepare workers better for upskilling later in life (Hanushek et al. 2011). Also the 
literature on returns on skills and credentials has increasingly considered transversal skills 
as important prerequisites for in the labour market. Studies showing the extent to which 
this is actually the case are still scarce, in part due to the difficulty of operationalizing 
transversal skills in a meaningful way.
Results from our research, however, confirm the importance of specific skills and 
qualification, showing how employers still prefer job candidates with specific and job-
related skills over candidates with higher levels of general skills. Beyond this very specific 
sector, from other research we know that for the largest majority of jobs, educational 
credentials and educational specializations seem to be still the major criteria for labour 
market success, especially at labour market entry. This does not mean that general/
transversal skills are irrelevant. It means, however, that specific skills in some vocational 
subjects still matter for labour market outcomes, especially when job tasks are clearly 
defined. Therefore we are critical about the idea that general or transversal skills are 
replacing or even overtaking the role of formal education, but see an important role in 





Our study provided a piece of evidence also on these larger sets of questions. It 
has the strength to assess the school-to-work transition process employing a quasi-
experimental design focussing on the employer side, which is still not a common 
approach in this field of research. The choice to involve only real experts in the selection 
of personnel enhances both the internal and external validity of our results. The study 
is not free of limits, though. Especially the rather small sample size could reduce the 
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Abstract: This chapter provides evidence for the ethnic concentration effect on natives’ 
and non-natives’ performance in mathematics and reading in upper secondary schools 
in the North and Centre of Italy, where the large majority of immigrants is concentrated. 
Once schools and compositional controls are included in the models, results show that 
the ethnic concentration effect on students’ achievement is non-linear and negative 
effects might occur only once a rather high and empirically still rare concentration of 
immigrants is reached. The misspecification as linear effect will lead to wrong conclusions 
and consequently, to wrong policy implications. Further, it is shown how immigration 
affects differently natives and non-natives, only in vocational schools, where social 
problems and exclusion tend to concentrate. Last but not the least, results show the 
overrepresentation of non-native students in vocational schools, with a low quality 
teaching, and with a large concentration of students from the most disadvantaged social 
strata.
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Introduction
Since the early 1990s, Italy has turned into an important destination for international 
migration. This rapid growth has enhanced the public concern over the assimilability of 
newcomers. Education is seen as a key factor for successful integration, thus, schools 
face the increasingly difficult challenge to include immigrant children, without slowing 
down natives’ performance, at the same time. In the past years, the foreign population 
in Italian upper secondary schools had increased from 1.1 percent in 2001 to 6.6 percent 
in 2013 (MIUR 2013), with a very unequal distribution among different school types. The 
proportion of immigrant students in vocational schools (in 2013) is more than twice, 
compared to general and technical schools. In 2010, the Italian Minister of Education 
had established a threshold of 30 percent as a maximum proportion of immigrants in 
each classroom. Behind this threshold, there is an idea that too many immigrants within 
a classroom may negatively influence non-natives’ as well as natives’ performance, due 
to language and cultural barriers. Students with an immigrant background are more at 
risk of drop-out and they often have language problems. As a result, too many immigrant 
students in a classroom may slow-down the average learning of all students, both natives 
and non-natives (MIUR 2010). At the same time, teachers may adjust their teaching to 
the level of these students and use a large proportion of their time for students with 
extra needs, neglecting good students. The reason why this threshold was chosen is 
unclear and certainly not based on empirical evidence, however. This chapter fills this 
gap by providing insights for upper secondary schools and allowing for non-linearity of 
the effects.
Italy is characterized by a relatively early tracking. Strong social-origin, as well as 
immigration status effects in the type of upper secondary school attended, are reported 
by many scholars (Checchi and Flabbi 2007, Azzolini and Barone 2012). The reason is 
that in Italy there is not a formal system of teachers’ recommendation and students can 
choose any type of school, irrespective to previous performance. Early differentiation 
was also shown to negatively affect the performance of students that come to school 
with language and social deficits (Entorf and Lauk 2008), exacerbating, therefore, the 
low school performance of the most disadvantaged, among which students with an 
immigrant background.
To the best of our knowledge, only two studies on the immigrant concentration 
effect on students’ learning has been carried out in Italy so far (Contini 2013, Ballatore 




where the training offer do not change across schools, thus, were students have not 
been sorted into different tracks yet.
The contribution of this chapter is threefold: first, it extends the existing literature 
with further evidence on the association between the school’s ethnic concentration and 
students’ performance in upper-secondary schools in the Northern and Central part of 
the country, where the large majority of immigrants is concentrated. Special attention 
will be addressed to tracking and other school and compositional inequalities. Native 
families are often concerned with the concentration of non-natives in certain schools, 
and they may try to avoid stigmatized schools, which in turn, may lead to compositional 
and school inequalities. While in primary and lower-secondary education the proportion 
of second generation immigrants prevails on newcomers, the opposite is true in upper-
secondary schools (MIUR 2014).
Therefore, at this level of education there is an urgency to gain a better understanding 
of the effect of the school’s ethnic concentration on students’ performance. Second, in 
this chapter we allow the school’s ethnic concentration effect to be non-linear, and 
tests to what extent the results are driven by schools at the extremes of the ethnic 
concentration distribution. The non-linearity will be accounted using a piecewise 
regression technique. Third, we look at whether the effect differs between native and 
non-native students. Students form different networks with different parts of their peers. 
It is, therefore, likely that the effect varies among these subgroups.
The Peer-Effect Literature
The Coleman report (1966) is among the first studies to show that students’ achievement 
and attainment are strongly related to compositional characteristics of peers in the 
same school/classroom. The report has a special reference to schools’ socioeconomic 
status and ethnic segregation. Schools with higher concentration of African Americans 
were shown to affect negatively the performance of both white Americans and African 
Americans; however, most of this gap is explained by other compositional effects (such as 
the school’s socioeconomic composition). Subsequently, many scholars have confirmed 
Coleman’s findings. The negative correlation between the school’s ethnic concentration 
and its students’ performance is a well-documented result in the American and European 
literature (Hanushek et al. 2009, Portes and Hao 2004, Cebolla-Boado 2007, Fekjær and 
Birkelund 2007; Cebolla-Boado and Medina 2010, Brunello and Rocco 2013); however, 
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when it comes to the nature and magnitude of the relationship, conclusions are less 
straightforward. Reasons are both conceptual and methodological.
Also, the gap between natives and non-natives, in terms of educational outcomes, 
has been extensively investigated by scholars (Schnepf 2004, Marks 2006, Rothon 2007, 
Fekjaer 2007, Dronkers et al. 2011, Azzolini et al. 2012, for a review on second generation 
immigrants see Heath et al. 2008). These findings are often consistent across countries 
and hold also net of several individual and contextual characteristics. If students with 
an immigrant background tend to underperform natives, this may come also with 
consequences for peer effect.
While the empirical regularity is well established in the literature, things are less 
clear once it comes to the reasons and mechanisms of the negative effects of too high 
ethnic concentration. More attention has been dedicated to causality issue, but much 
less to the theoretical explanation of the possible effects.
The literature identifies three main groups of causes that may explain why the 
concentration of immigrant students into classrooms and schools influence students’ 
performance negatively (Cebolla-Boado and Medina 2010): micro-interactions, school-
level effects, and compositional effects. Scholars that refer to the former mechanisms 
(Evans et al. 1992, Kao and Tienda 1995, Fuligni 1997, Kao 2004) would state that the 
effect of concentration is determined to a large extent by peers interactions and relations. 
Once proper measurements are included in the model other contextual – school level 
and compositional - effects would decrease significantly. The argument seems to assume 
that immigrants are less inclined towards educational success. This would result in micro-
interactions, which act as disincentives to other peers, in the same classroom or school. 
These types of explanations often lie along social capital theories (Portes and Zhou 1993). 
The question whether non-native students have lower educational aspirations compared 
to natives is still an open debate and results are conflicting. Some scholars found that 
immigrant students expect to attain a university degree more often than their native 
colleagues, net of socioeconomic status (Kao and Tienda 1998, Lauglo 2000, Cebolla-
Boado and Medina 2010). Others, on the contrary, find an opposite result (Minello and 
Barban 2012). Large variability was shown to exist between different ethnicities and 
whether the research regards old or new immigration countries.
 Advocates of the school-level effect, on the other hand, state that immigrant 
students tend to be overrepresented in schools that differ from the rest, substantially. 
Schools may differ, for instance, in terms of quality of teaching, student-teacher ratios, 
and economic and cultural resources (Arum 2000, Opdenakker and Van Damme 2001, 




are segregated in disadvantaged schools, the average low performance in these schools 
cannot be related to the ethnic concentration, but it is related to other unequal sorting 
mechanisms. Once these institutional and school-level differences are taken into account, 
the gap between natives and non-natives in school performance and the negative effect 
of immigrants on students’ performance would decrease respectably.
Similarly, explanations related to the compositional effects refer to socioeconomic 
and sociocultural composition of the peer group (Coleman 1966, Kao and Thompson 
2003, Cebolla-Boado 2007, Cebolla-Boado and Medina 2010). If immigrant students are 
overrepresented in schools with other students from disadvantaged family backgrounds, 
the correlation cannot be seen as a causal relationship.
Assessing peer/social interaction effects (hereafter peer effects) is a difficult 
attempt. One of the main challenges in the peer effect literature is that schools and 
classrooms are not formed randomly. Manski (1993, 1995) highlights three different 
hypotheses why individuals belonging to the same context/group behave in similar ways: 
first, the prevalence of any behaviour in a group will affect others (endogenous effects); 
hence, achievement is affected by the achievement of other peers of the same reference 
group; second, the probability that an individual behaves in a certain way depends on the 
distribution of exogenous background characteristics in the reference group (contextual 
effects); third, individuals behave similarly because they come from similar backgrounds 
that tend to cluster in similar contexts (correlated effects). Disentangling the former two 
effects is a difficult issue. The average characteristics of the peers could capture either 
exogenous (contextual) or endogenous effects. A correlated effect, on the other hand, 
arises when the group of peers is affected by a common influence; for instance, when 
non-native students are clustered in specific classes (remedial classrooms), schools, or 
type of schools that have fewer resources or that have less competent teachers. If these 
correlated effects are linked to the peer group composition and they are not observed, 
the peer effect will be spurious (Manski 1993, Moffitt 2001). In short, peer effect is often 
affected by pre-existing sorting mechanisms that, if neglected, would give rise to biased 
estimations.
Scholars have dealt with this issue in different ways, either by assuming that 
students are unevenly assigned to schools, but they are randomly assigned to classes 
(Ammermueller and Pischke 2009, Contini 2013, Ballatore et al. 2013), by accounting 
for neighbourhood effects (Cebolla-Boado 2007), or by aggregating peer effect 
measurements at the country level (Brunello and Rocco 2013). Schneeweis and Winter-
Ebmer (2007) investigate peer effects in upper-secondary education accounting for 
the school-type fixed effect, thus controlling for school types. Most studies on peer 
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effect, however, rely on several assumptions on the distribution of individuals across 
social spaces. This could partially explain why in the literature there is still no agreement 
on whether the proportion of non-natives in the classroom or school harms students’ 
performance.
Secondary education in Italy and hypotheses
The Italian educational system is comprehensive, from primary to lower secondary 
education, until 14 years of age. Afterwards, students choose among three main options: 
a five-year academic oriented education (licei) offered by general schools; a five-year 
technical education (istituti tecnici); and a three to five-year vocational education (istituti 
professionali or formazione professionale). These options clearly differ in terms of 
purposes, subjects, academic standards and prestige, with the academic trajectory being 
the most prestigious and demanding track, later followed by technical and vocational 
schools. The literature has widely documented how school choice is socially stratified, 
thus, not entirely based on meritocratic criteria (Panichella and Triventi 2014). If ascribed 
characteristics, such as parental background and immigration status, influence the 
distribution of students across school types (beyond students’ ability), this would affect 
the educational opportunities of different social groups, as well as school segregation 
processes, which will further increase the inequality in educational opportunity. Even if all 
three branches of education (potentially) give access to higher education, the proportion 
of students with a vocational qualification making the transition to higher education is 
extremely low (Barone 2012, Azzolini and Barone 2013).
Compared to other European countries, the Netherlands and Germany for instance, 
parents and students in Italy are free to choose the type of the school. This aspect, 
according to Checchi and Flabbi (2007), increases the importance of parental background 
for school choice. Basically, children from socioeconomically less advantaged families 
are much more likely to enrol in vocational oriented tracks than their peers from higher 
status families. Similarly, Azzolini and Barone (2013) demonstrate how students from an 
immigrant background have greater risks to opt for the vocational track, rather than for 
the academic track compared to natives.
Besides uneven sorting processes between tracks, school choice could also be 
dependent upon other characteristics of the school, such as the proportion of immigrants 
within the school. There is a growing literature that analyses whether the concentration 




(Lankford and Wyckoff 1992, Rangvid 2009). In other words, parents are more likely to 
opt out schools that have certain unwanted and stigmatised characteristics, such as a 
too large concentration of non-native students. This would contribute to the creation 
of polarised schools, isolating the most disadvantaged children in the worst schools.
Ethnic concentration effect across school types
Since the choice of school is not random, this stratified process may affect the extent 
to which the school’s ethnic concentration affects students across different types of 
school. Between tracks, differences will then depend on the selectivity of migrants into 
school types, as well as on the average students’ performance. School performance, 
parental background, and teachers’ recommendations are important determinants of 
school choice (Checchi and Flabbi 2007, Panichella and Triventi 2014); however, their 
impact was shown to vary between natives and non-native students (Barban and White 
2011, Bonizzoni et al. 2016).
On the one hand, immigrant students that opt for the general track are a selected 
group and this is even truer for non-natives, since the social class of origin plays a minor 
role among them. The selection into tracks should be to a large extent dependent 
on school performance, as suggested by previous studies (Barban and White 2011). 
Furthermore, they may be a more integrated group, compared to peers that ‘opted’ for a 
vocationally specific pathway, in terms of language proficiency and cultural norms. If only 
the “very best” immigrant students enrol into general schools, then one should expect 
a lower ethnic concentration effect on students’ school performance in this branch of 
education, compared to the vocational track (Hypothesis 1a).
On the other hand, native students are, on average, positively selected into general 
schools, in terms of school performance, educational aspiration and motivation, and 
behavioural attitudes (Barban and White 2011). If in academic oriented schools, the 
average performance of students is high, then there might be more room for the ethnic 
concentration to exert its negative effect, leading to a stronger negative effect in general, 
compared to vocational schools (Hypothesis 1b).
The school-type is an important indicator of pre-existing sorting processes; however, 
cross-school variability may still be large within tracks. While most neighbourhoods 
provide primary and lower-secondary education, upper-secondary schools are more likely 
to be concentrated in the urban area. The effect of pre-existing sorting process, such 
as neighbourhoods, should then be lower in upper-secondary, as compared to primary 
and lower-secondary education. This may also reduce the risk of white flight processes 
since school options are mainly between different tracks. In medium and medium-large 
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cities, however, students can often choose among more than one alternative. If schools 
differ in terms of quality and resources, tracking is insufficient to account for selectivity. 
The quality of a school depends, among other things, on its teachers and on economic 
and instructional resources. In Italy, teachers can move from one school to another in 
two ways: either because they request to be transferred to another school (only tenured 
teachers), or because they are not yet members and thus, they are required to move 
from one school to another according to current vacancies. Good teachers and teachers 
with experience, therefore, may prefer to teach in more prestigious, well-off and less 
problematic schools and this would affect students with poor socioeconomic resources 
negatively. Empirical models include controls to account for cross-school differences in 
resources, quality of teaching, and the socioeconomic composition of the peer group.
Furthermore, if parents can choose between more alternatives, they may employ 
other criteria, exacerbating within track compositional processes that are not grasped 
by school tracks.
Ethnic concentration effect on native and non-native students
The school’s ethnic concentration may also exert a different negative effect on school’s 
performance between native and non-native students. The literature has repeatedly 
found a preference for intra-ethnic over inter-ethnic friendships (i.e. Wade and Okesola 
2002). The preference for intra-ethnic friends is related to similarities within an ethnic 
group, such as sharing the language and having similar cultural and economic backgrounds 
(Maharaj and Connelly 1994). Social similarity facilitates communication and sense of 
belonging and reduces uncertainty (Reskin et al. 1999); however, the effect on school 
performance may depend on the other peers belonging to the same network and on 
their attitudes towards education. This may also have implications in terms of peer effect.
Studies on intra and inter-ethnic friendship and its effect of school performance, 
however, often refer to the North American context, which has peculiarities that cannot 
be extended to new immigration countries such as Italy. As a result, this line of reasoning 
may not be entirely applicable to the Italian context, as the still low proportion of 
immigrant students in upper-secondary schools comes from a variety of countries of 
origin. Nevertheless, homogeneity may still be greater among minorities, compared 
to the majority. Irrespective of the country of origin, immigrant students face similar 
social conditions, such as language and cultural barriers, integration problems, economic 
precariousness, that may bring them together to an easier extent, compared to the 
majority. In a peer effect perspective, if immigrant students are more likely to stick 




they may mutually reinforce low performance. Tracking, however, may work as a ‘quality’ 
selector, as previously discussed. The effect of concentration, therefore, may affect 
natives and non-natives differently, in favour of natives, in vocational schools, while no 
differences are expected in general and technical schools (Hypothesis 3).
The non-linearity of peer effect
Most studies have modelled the school’s ethnic concentration as a linear effect (Cebolla-
Boado 2007, Fekjær and Birkelund 2007, Lee 2007, Contini 2013); however, it may be 
reasonable to believe that if there is an effect of concentration, this effect is non-linear. 
This issue is also important in order to access the usefulness of the arbitrary 30percent 
cut-off point established by the Italian government, as a maximum proportion of non-
natives in classrooms.
The non-linearity of peer effects was raised by Crane (1991). Other scholars have 
addressed this issue in regard to the ethnic concentration effect (Brännström 2008, 
Cebolla-Boado and Medina 2011, Szulkin and Jonsson 2007). In Spain, for instance, the 
effect is closed to zero until a ratio of 10 percent, negative, but still not significant, with 
a share ranging between 10 and 20 percent, and significantly negative with a proportion 
higher than 20 percent (Cebolla-Boado and Medina 2011). However, as suggested by the 
authors, only few schools in Spain have a ratio of immigrants greater than 20 percent. 
A similar argument was raised by Szulkin and Jonsson (2007) with regard to Sweden. 
They find a negative ethnic concentration effect only in schools with a proportion of 
immigrants greater than 40 percent; however, only few schools are beyond this threshold.
By neglecting the non-linearity of a peer effect variable, one could draw misleading 
conclusions. For instance, one could conclude that, ceteris paribus, the higher the ratio 
of immigrants - the lower the average performance of natives. However, the negative 
effect could be driven by schools at the extremes of the ethnic concentration distribution 
and not by a real linear effect. The 30 percent cap established by the Italian government 
raises the question whether this threshold is also supported empirically. This chapter 
tests whether the effect is non-linear and, more precisely, whether it is driven by schools 
at the extremes of the ethnic distribution, by schools with a relatively large proportion 
of non-natives.
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Research design
Data and Methods
Data derived from the 2009 and 2012 OECD Programs for International Study Assessment 
(PISA) was used. It is a survey that takes place every three years and assesses the 
performance in mathematics, reading, and science literacy of 15-year-old students. PISA 
uses a two-stage stratified sample design: in the first stage, the units are schools serving 
15-year-old students that were randomly sampled from a comprehensive national list of 
all eligible schools. The second-stage sampling units are students within schools. Once 
schools were selected, a complete list of all 15-year-old students was collected, from 
which a sample of 35 students was randomly selected.
Students’ performance is reported as plausible values, created by regressing the 
student ability, thus the result obtained, with several characteristics of the student 
background. This is a measure mostly used in large scale assessment surveys, such as 
PISA, as it is believed to achieve more reliable estimates of students’ competences. 
A correct procedure requires running the analysis for each plausible value and then 
computing the average of the test score and the other regressors. The standard error is 
not computed by calculating the average, but a more complex formula is used, where 
the coefficient for each plausible value is compared with the final estimation (average of 
the parameters for each plausible value) and the difference is squared (for more details 
see: PISA 2009 Technical Report). The value of each test is standardized across countries, 
with a mean score of 500 and with a standard deviation of 100.
The assumptions of Ordinary Least Square (OLS) regression are unlikely to be 
met when a cluster sampling method is used, such as in PISA survey. In other words, 
one would expect the achievement of pupils within a school to be more similar than in 
the case of a random sample of students, since pupils within the same school share a 
common environment (curriculum, teachers, resources, etc.) that may influence their 
average performance. Hence, when one expects variation across groups, Hierarchical 
Lineal Models are better in achieving more accurate estimations. Models will be fitted 
using the student-level and school-level probability weights, adjusted according to the 
approach suggested by Pfeffermann et al. (1998). Since the effect of the proportion of 
immigrants on students’ performance is expected to be non-linear, and more precisely, 
to be driven by schools at the extremes of the ethnic concentration distribution, a 
piecewise regression technique was adopted (or segmented linear regression). The 
piecewise technique has the advantage to analyse career progression without requiring 




(x and y) it may be that for different ranges of x, different linear relationships occur. 
Hence, both the single linear model and the non-linear model (quadratic) may not be 
appropriate. Piecewise regression is a form of regression that allows multiple linear 
models to be fitted for different ranges of x.
Dependent and independent variables
Pisa survey provides students’ performance in mathematics, reading, and science. We 
focus on the former two competences to have a broader understanding on whether the 
school’s ethnic concentration exerts a negative effect on different types of competences, 
namely numeracy and literacy. The school’s proportion of immigrants was derived by 
aggregating individual-level information on whether the student is Italian or he/she has 
an immigrant background. It might be intuitive to believe that the peer pressure operates 
at the class level (Hoxby 2000, Cebolla-Boado and Medina 2010) rather than at the school 
level, since students spend most of the school time in the classroom. Unfortunately, PISA 
does not provide information on the classroom-level; however, since only 15-year-old 
students are interviewed, by aggregating individual information, we do not measure 
peer pressure at the school level either, but peer effect among peers that are most likely 
attending the same grade. The small number of second generation immigrants in upper-
secondary schools, did not allow us to distinguish between the proportion of first and 
second generation immigrants. However, a control indicating the school’s proportion 
of second generation immigrants is included in the model. Furthermore, there was no 
information on the country of origin of students with an immigrant background. The 
variable, therefore, includes both non-natives from Western, as well as from non-Western 
countries.
Pisa technical report (OECD 2012) suggests to exclude schools with a response rate 
below 50 percent, in order to reduce the risk of selection on respondents. To achieve a 
measure as close as possible to the true composition of the school, without losing too 
many cases, on the other hand, the minimum response rate to 70 percent was set, thus 
only schools with at least 25 students. Throughout this selection, 6,178 out of 61,299 
cases were deleted. However, the rather small number of students randomly selected 
within schools may underestimate the true proportion of non-native students, especially 
in schools with a relative small concentration of immigrants.
In line with previous papers (i.e. Contini 2013), Southern regions were excluded 
from the analysis. The reason is that immigration is not yet a relevant phenomenon in 
the South of Italy. Furthermore, these two parts of the country are structurally different 
in many aspects (Bratti et al. 2007). Since students in Southern regions, on average, 
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underperform students in the rest of the country, and the share of schools without 
non-native students is much larger in the South than in the Centre and North, the effect 
of school segregation would be affected by other structural difference, such as average 
students’ performance. Results would be, therefore, misleading. In short, results in 
this chapter can only be generalized to the North and the Centre of Italy. In the next 
paragraph, some descriptive statistics show the distribution of immigrant students across 
the areas of residence. Without controlling for the school type, the effect will be biased 
upward, since immigrant students tend to be concentrated in vocational tracks, where 
the average performance is much lower compared to technical and general schools.
In order to account for selectivity and possible mediating effects, controls at the 
individual and contextual level are included. At the individual level, gender and the 
student’s economic, social, and cultural status (ESCS) are included in the models. The 
latter includes: the highest occupational status of parents, the highest educational level 
of parents measured through the ISCED classification; and the presence of cultural, 
educational, and material resources in the student’s home. The index was derived from 
a principal component analysis of standardized variables (for more details see: PISA 2009 
Technical Report). Contextual variables are important; however, most of the variability 
in students’ performance is still dependent on individual level characteristics (Azzolini 
et al. 2012). At the school level, six controls were used: the school’s socio-economic 
composition, the proportion of fully qualified teachers (ISCED 5), whether the school 
lacks of teachers (teacher shortage)1, and the school’s educational resources2 (more 
details on the operationalization of these indexes are reported in the note section). Two 
additional controls indicate the location of the school and whether there are other schools 
nearby that may compete for the same student-body. These controls should partially 
account for selectivity problems that go beyond the school type. PISA questionnaire 
provides the information on whether the school is located in a small town (from 3 to 
15 thousands inhabitants), in a town (from 15 to 100 thousands inhabitants), in a city 
(from 100 thousands to one million inhabitants) or in a large city (more than one million 
inhabitants). The former two and the latter two were combined, distinguishing between 
medium-small and medium-large urban areas. This distinction should, to some extent, 
account for the probability that the distribution of schools is neighbourhood-based. The 
probability should be higher in medium-large cities, compared to medium-small towns. 
If more schools compete for the same student-body, the distribution of students among 





Distribution of non-native students across macro areas and school types
The presence of students with immigrant background in Italy is, on average, not only a 
new one but also a rather limited phenomenon: in the years 2009 and 2012 only 5 and 
5.6 percent of students respectively come from migrant families as shown in Table 5.1. 
However, the distribution of immigrants across macro areas of residence and school types 
is very unequal. As emerges from Figure 5.1, regional differences in ethnic concentration 
are particularly pronounced between Northern and central regions, on the one hand, and 
Southern regions, on the other. The average gap is about five percentage points. Further, 
immigrant students are concentrated in vocationally oriented schools, where the average 
share reaches 8.1 percent in 2009, and 10 percent in 2012, but it reaches up to 14.1 
percent in central regions. Table 5.1 displays this uneven distribution of students with 
an immigrant background by showing the proportion of immigrants across tracks within 
each macro area. The immigrant share in general schools in Central and Northern regions 
is 4.6 percent; while, in Southern regions the share drops to 1.4 percent. In technical and 
vocational schools, regional differences are even more pronounced: in the North and 
the Centre of Italy, the average proportion of non-natives in technical and vocational 
schools is 7.4 and 9.1 percent, and 10.9 and 14.1 percent, respectively, but reaches only 
2.4 and 3.3 percent in the South. This, once more, underlines how immigration in upper 
secondary schools is not yet a relevant phenomenon for the Southern part of the country.
The last columns in Table 5.1 take a different look and report the distribution of 
students in schools with different proportion of non-natives. While in the North and the 
Centre of Italy, less than 20 percent of students attend schools without immigrants, in 
the South the proportion increases to almost 60 percent. At the same time, almost no 
students in the South are attending schools with an immigrant concentration greater 
than 20 percent, but it reaches around 5.5 percent in the other two areas.
More than 40 percent of general schools are without immigrants and almost no 
general schools have a share greater than 20 percent. In vocationally oriented schools, 
on the other hand, less than one quarter of students is in schools without immigrants 
and more than 13 percent is in schools with a ratio higher than 20 percent.
In the following part, we first give a more descriptive look at the association between 
the ethnic concentration and students’ performance and then, we present the results for 
the ethnic concentration effect taking into account school and compositional inequalities.
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Table 5.1: Students’ ethnic origin and schools’ proportion of non-natives by macro areas and school types. 






|School’s % non-natives (categories) (2009 and 
2012)
0 0-5 5-10 10-20 20+
Macro areas (%)
- North 6.5 7.5 19.8 25.3 32.4 17.2 5.3
- Center 6.6 7.5 16.0 24.3 33.8 20.9 5.4
- South 1.5 2.4 58.6 27.6 11.7 2.0 0.1
Average 5.0 5.6 33.0 25.9 25.2 12.4 3.5
School Types (%)
- General 2.9 3.8 40.2 30.6 23.3 5.8 0.1
- Technical 5.0 6.8 28.0 23.7 28.3 17.2 2.7
- Vocational 8.1 10.0 22.7 17.5 25.2 21.7 13.6




Ethnic Peer Pressure or School Inequalities? A Descriptive Overview
Figures 5.2 and 5.3 show the average performance in mathematics and reading of native 
and non-native students in schools with different shares of immigrant students. In general 
schools with a share of immigrants ranging between 10 and 20 percent, the average 
performance in mathematics and reading of natives is, respectively, 2 percent and 4 
percent smaller than in schools without immigrants. In vocational and technical schools 
the same disadvantage in mathematics is 2.6 and 7 percent and in reading 2.1 and 6 
percent, respectively. If schools with more than 20 percent immigrants are considered, 
the gap in mathematics and reading increases by 5.7 and 5.1 percent in technical schools 
and by 10.6 and 10.1 percent in vocational schools. With regard to non-natives the 
pattern is slightly different: the average performance in mathematics in schools with a 
proportion of immigrants between 10 and 20 percent compared to schools with a share 
between 0 and 5 percent decreases by 2.3, 3.7, and 3.6 percent in general, technical and 
vocational schools, respectively. With regard to reading the performance decreases by 
4.5, 1.5, and 4.6 percent in general, technical, and vocational schools respectively. With 
regard to schools with a proportion greater than 20 percent, the gap in mathematics 
increases by 6.1 percent in technical schools and by 6.9 percent in vocational schools: 
while the gap in reading increases by 3 and 11 percent in technical and vocational schools 
respectively.
Several conclusions can be drawn from this preliminary and descriptive attempt to 
investigate the association between the school’s ethnic concentration and students’ 
performance. First, with regard to natives, there is a cross-tracking variability in the 
disadvantage of having non-native peers in school. The disadvantage is almost double in 
vocational, compared to general and technical schools. The cross-tracking variability is 
weaker among non-natives, especially between technical and vocational schools. Second, 
between one third and half of the gap, depending on the type of school and on whether 
natives or non-natives are concerned, is driven by schools with more than 20 percent 
immigrants. In sum, the association seems not to be linear, but, conversely, it seems 
to intensify beyond a share of 20 percent. Furthermore, the disadvantage seems to be 
greater in vocational schools than in general and technical ones.
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Figure 5.2: Mean natives’ performance in mathematics and reading in schools with different proportion 
of students with an immigrant background. Results shown for the three types of school
As it was problematized above, the effect of concentration could be mediated by other 
sorting processes. Schools may offer different qualities of learning environments, either 
because they differ in the amount of educational resources available, or because more 
qualified teachers tend to prefer schools with high-achieving students. It can also be 
because non-native students tend to concentrate in schools where the ratio of students 
from a disadvantage background is high (Opdenakker and Van Damme 2001, Cebolla-
Boado and Medina 2011). The left-hand box in Figure 5.4 shows the correlation between 
the ratio of qualified teachers (with an ISCED 5 qualification) and the school’s proportion 
of immigrant students. While in general and technical schools the correlation seems to 




is driven by one school); in vocational schools, beyond a share of 25 percent the ratio of 
qualified teachers decreases sharply. Non-natives in vocational schools seem to be doubly 
penalised: first, they tend to concentrate in vocational schools, where there is strong 
evidence of the low-level and low-quality average performance of students; second, 
teachers’ quality decreases where they are better concentrated.
As shown in the right-hand box of Figure 5.4, in vocational schools there seem to 
be a socio-economic and socio-cultural composition effect. The correlation between 
the school’s proportion of immigrants and the school’s ratio of students in the lowest 
quantile of the socio-economic and socio-cultural distribution is positive. The gap 
between vocational schools without immigrants and vocational schools with a share 
around 50 percent is close to 15 percentage points. Also, in technical schools with a 
proportion of immigrants greater than 20 percent, the proportion of students in the 
lowest quantile of the socio-economic and socio-cultural distribution increases.
Figure 5.3: Mean non-natives’ performance in mathematics and reading in schools with different pro-
portion of students with an immigrant background. Results shown for the three types of school
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Figure 5.4: School proportion of qualified teachers (ISCED 5) and school concentration of students with 
a low ESCS at increasing proportion of immigrants. Non-parametric estimates.
Ethnic Concentration Effect on Natives and non-Natives
In the previous section, the average performance in mathematics of natives and non-
natives in schools with different proportions of immigrants was shown. It is still unclear, 
however, whether the association between the school’s ethnic composition and the 
students’ performance is significant, and whether this association holds also after 
accounting for other uneven sorting processes. Italy is a relatively new immigration 
country; therefore, there are still few schools with a proportion of immigrant students 
greater than 20 percent, and they tend to be concentrated in the vocational branch. For 




Figures 5.5, 5.6, and 5.7 report results for both mathematics and reding performance 
in general, technical and vocational schools, respectively (coefficients shown in Table 5.3 
in the appendix). The non-linearity of the association between the school’s ethnic density 
and natives and non-natives performance seems to be supported, with the exception of 
non-natives in vocational schools. The effect is not significant and the slope is rather flat 
for both natives and non-natives in schools with a proportion of immigrants below 20 
percent. This is an important finding as the majority of upper secondary schools in Italy 
have fewer than 20 percent immigrants. If the school’s ethnic composition is modelled 
as a linear effect, we would find a significant association between the proportion of 
immigrants in school and the average students’ performance. This result, however, would 
be misleading, as the significance is driven by few schools at the extremes of the ethnic 
concentration distribution. This argument is even truer for general and technical schools, 
where only few schools have a proportion of non-natives greater than 20 percent. In 
general and technical schools, the slope below and above the threshold increases 
substantially. These results, however, are meaningless with regard to general schools, 
as only one school exceeds 20 percent immigrants, as shown in Figure 5.6. Little can be 
said with regard to technical schools as well, as only 13 schools have a share greater than 
20 percent (Figure 5.7).
We reasoned that the effect of concentration should vary across types of schools. 
Two competing hypotheses were formulated: one predicts a stronger negative effect in 
vocational compared to general schools, due to the selection process allocating students 
into the three types of schools. The other, conversely, predicts a stronger negative effect 
in general schools, due to the higher average performance of students in this branch of 
education. Net of individual and school-level characteristics, we do not observe large 
differences between tracks. Among natives, there seems to be no substantial differences 
between tracks, especially with a share of immigrants below the threshold. Contrary 
to expectations, in vocational schools the change in the slope is less steep compared 
to technical schools. This result could partially be explained by the larger sample of 
vocational schools, with a share of immigrants greater than 20 percent.
The last hypothesis expects non-natives in general and technical schools to be 
influenced by the proportion of immigrant peers in a similar way than Italians; while, 
in vocational schools the association is expected to differ, compared to natives. Both 
hypotheses seem to be supported. Similarly to Italians, non-native students are not 
affected by peers in general and technical oriented schools, until a ratio of 20 percent, 
as shown in Figures 5.5 and 5.6. Beyond this ratio, the effect is significant. However, 
we should pay the same caution as for natives with schools with a share greater than 
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20 percent. In vocational schools, conversely, the effect differs to natives. The effect 
of concentration on immigrant students in vocational schools is linearly negative. The 
correlation turned out to be significant both below and above the threshold.
Figure 5.5: Natives and non-natives mathematics and reading score at increasing proportion of students 




Figure 5.6: Natives and non-natives mathematics and reading score at increasing proportion of 
students with an immigrant background. Slope estimated before and after the 20 % cut-off (only tech-
nical schools).
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Figure 5.7: Natives and non-natives mathematics and reading score at increasing proportion of stu-






The rapid growth of immigrant flow to Italy and consequently to its educational system, 
has enhanced the public concern over the assimilability of newcomers and the possible 
negative effects on the natives. However, this concern, as the research showed, seems 
not to be entirely founded.
This study suggests that the ethnic concentration effect on natives’ achievement 
in the North and the Center of Italy is non-linear, and negative effects might occur only 
once a rather high and empirically still rare concentration of immigrants is reached. The 
misspecification as linear effects will lead to wrong conclusions and consequently to 
wrong policy implications. Once school and compositional controls are included in the 
model, the effect of immigrants’ concentration on natives is only significant in schools 
with a ratio of immigrants greater than 20 percent. This regards about five percent of 
students in upper-secondary education, as emerged from Table 5.1, thus a very minor 
part of the student-body. In short, the findings suggest, in line with Crane’s arguments 
(1991), the importance to determine thresholds in peer effect analyses and it provides 
empirical evidence for the relevance of the political decision to limit the concentration 
of immigrants in classes to 30 percent.
Further, the effect of concentration depends on the school type. Immigration seems 
to affect natives and non-natives similarly in general and technical schools. Both are not 
influenced by peers with proportions smaller than 20 percent. In vocational schools, on 
the other hand, the proportion of immigrants is linearly associated with non-natives’ 
performance; while, it affects natives only beyond the threshold of 20 percent. The public 
concern should then focus on vocational schools, where social problems and exclusion 
tend to concentrate. Whereas, in general and technical schools the selected group of 
immigrants should not be a concern for Italian students yet.
One of the major methodological challenges analysing peer effects lies in the non-
random distribution of students across social spaces. The major part of this selection 
process in Italian’s upper secondary education, however, is reasonably captured by school 
types. Therefore, conducting the analysis separately for the three school types allowed, 
to some extent, to control for this selectivity issue – although the reported associations 
should not be interpreted as strictly casual, as endogeneity cannot be fully ruled out, 
due to unobserved characteristics.
This study, due to data limitation, does not distinguish between different ethnic 
groups. The latter differ in terms of social exclusion, disciplinary problem, educational 
expectations, and language and cultural barriers. A development could be to disentangle 
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the effect of concentration into smaller groups and to see whether the effect varies 
across ethnicities.
Notes
1.  The index was derived from four items measuring school principals’ perceptions 
of potential factors hindering instruction at their school. These factors are a lack 
of: i) qualified science teachers; ii) a lack of qualified mathematics teachers; iii) 
qualified Italian teachers; and iv) qualified teachers of other subjects (for details 
see: PISA 2009 technical report).
2.  The index was derived from seven items, measuring school principals’ 
perceptions of potential factors hindering instruction at their school. These 
factors are: i) shortage or inadequacy of science laboratory equipment; ii) 
shortage or inadequacy of instructional materials; iii) shortage or inadequacy 
of computers for instruction; iv) lack or inadequacy of Internet connectivity; v) 
shortage or inadequacy of computer software for instruction; vi) shortage or 
inadequacy of library materials; and vii) shortage or inadequacy of audio-visual 





Table 5.2: Descriptive statistics
North and Center (N:28.700)
Variables Mean SD












































ESCS index (min/max: 0-100) 61.2 11.9













School’s proportion non-natives (min/max: 0-48) 7.2 6.8
School’s proportion 2nd gen immigrants (min/max:0-28) 2.0 2.8
School’s proportion low ESCS (min/max: 0-100) 46.6 15.9
School’s community
- More than 100 thousands (city)




- Only one school
- More than one school
30.8
70.2
% qualified teachers (min/max: 0-100) 82.0 25.0
Teachers shortage (min/max: 0-100) 29.3 17.9
School’s educational resources (min/max: 0-100) 66.9 16.2
165
Ethnic Peer Pressure or School Inequalities? 
Table 5.3: Multilevel models of the school’s ethnic composition effect on students’ performance in 
mathematics by school types, immigration status, and competences
% non-natives General Technical Vocational
Natives Non-nat. Natives Non-nat. Natives Non-nat.
Mathematics
Constant 478.2*** 455.6 *** 459.8*** 427.1*** 383.4*** 353.3***
% non-natives ≤ 20 -1.4 .17 -.45 .36 -.30 -1.8*
% non-natives > 20 -6.7*** -6.3** -5.7** -4.9* -1.4* -2.0*
Reading
Constant 529.5*** 511.1*** 469.1*** 322.5*** 384.9*** 335.4***
% non-natives ≤ 20 -1.4 -.10 -.23 .47 -0.0 -2.1*































Source: PISA 2009 and 2012. ^p<.10; *p < .05; **p < .01; ***p < .001.
Models net of: school’s proportion 2nd generation immigrants, gender, wave, macro area, student’ 
ESCS, school’s location, presence of competing schools, teachers’ quality (ISCED 5), school’s educational 
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The route from school to employment is often depicted as a decisive step in individuals’ life 
course: young adults should be ready to apply knowledge and skills in jobs that match their 
training and satisfy their professional aspirations. Patterns of labour market entry, however, 
are often far from being smooth, predictable, and successful. In this book we explore 
different aspects characterizing school leavers’ integration into the labour market. The focus 
is on macro determinants, namely whether the  arrangements  of the education and training 
system influences labour market entry, and on micro factors, namely the importance of 
different types of skills for a successful transition. Special attention is also given to the debate 
on inequality of opportunities, and whether different patterns of labour market entry and 
the moderating role of the institutional context weakens or reinforces the social stratification 
of labour market outcomes.
